INSTRUCTIONS 


-QF4AAUDIO FILTER PRICE! 2:00 


Your new audio filter is the product of several 
years of development by the originator of comm- 
ercial active audio filters for shortwave 
communications (1972.) 


Each filter is thoroughly tested twice before 
shipment. Please read the instructions care- 
fully for best results, and save them for 
future reference. If you require adaptors or 
other parts not supplied, please obtain these 
locally as we do not stock them. 

A. INITIAL HOOKUP 


Plug the QF1-A into your receivers phone jack, or spea- 
ker output. Any impedance is O.K..Obtain an adaptor if 
size is not compatible.Connect any impedance phones or 
speaker to the rear-panel phone jack output. To avoid 
hum or distortion with “Hi-fi" headphones, use a series 
resistor about 47 ohms. (See "In case of trouble.") 


The filter input may also be connected to the revr 
speaker wires. Just be sure the input cable shield 
(connected to QF-1A chassis) is connected to the 

grounded speaker wire; otherwise there may be hum. 


Note: This is rare, but some Barlow-Wadley radios and 
CB sets require a load resistor across their speaker 
or phone output for a DC return . The filters high 
input impedance does not provide this. Try a resstor in 
the range of 10 to 100 ohms installed in the radio 
across the output being used. Otherwise the set may 
appear to be dead, as the output stage bias is wrong. 


B. FAMILIARIZATEON 


The filter selects or rejects certain frequency com- 
Ponents of signals you tune in. This allows it to rej- 
ect undesired signals, such as noise and interference, 
while passing the desired signal, so long as the noise 
and signal are not on the same frequency. This frequen- 
cy selection/ rejection is optimized with 5 controls: 


1. Auxiliary Notch Frequency 

A notch rejects a narrow band of frequencies, such 
as a whistle, or a code station. The aux. notch is 
present at all times. To effectively disable it, set 
it to either 80 or 11000 Hz. The aux. notch is very 
wide, for easiest tuning, and very deep. Its 135:1 
frequency range is by far the widest ever available 
for communications, and should cover any signal. 


2. Funotion Select Switch (PK,NOTCH, LP,HP) 
This switch, and the selectivity/frequency controls 
adjust the response of the main filter (all but the 
aux. notch.) PEAK (bandpass) passes a narrow band of 
frequencies, and rejects others-- just the opposite 
of NOTCH. LOWPASS passes low frequencies , while 
rejecting high frequencies (e.g. hiss.) HIGHPASS is 
the opposite of lowpass, it passes high frequencies, 
while rejecting low frequencies.An exception occurs 
at high selectivity, where LP and HP take on the some 
of the characteristics of peak. 


3. Selectivity Control 


In PEAK, this control determines the filter bandwidth. 


Peak bandwidth as narrow as 14 Hz (-3 dB) or 20 Hz 


(-6 dB) is available at 300 Hz. The bandwidth gradually 
increases to 20 Hz at an 800 Hz. center frequency, and 
reaches a few hundred Hz at the highest frequency setting 
(2500 Hz). This bandwidth increase is deliberate and makes 
for easiest tuning.At min. sel., the filter is almost flat. 


In NOTCH and LOWPASS, the panel suggest the best settings. 


More selectivity rotation (clockwise) make the notch 


narrower, and shallower, hence harder to tune; in LOW- 


PASS and. HIGHPASS, excessive selectivity :rotation can 
lead to ringing at some frequencies. 


The ideal "theoretical" best selectivity for least 
peaking in LOWPASS and HIGHPASS occurs when the 
selectivity control is rotated about the same as the 
frequency control, i.e., if the frequency control is 


rotated 30%, rotate the selectivity control about 30%. 


However, this “rule of thumb" should be broken under 
many conditions (See Tables 1 and 2. 


4.Frequency Control 


This tunes the main filter frequency from about 250 to 


2500 Hz., the entire usable communications range for 
voice, CW, and digital (RTTY, SSTV, etc.) signals. 
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5. In/Out Switch 
This turns off the AC power and bypasses the filter. 
There is an unavoidable click when thrown due to 
power supply charging or discharging. The filter 
draws less than 1/2 watt if left on accidentally. 


Note: Volume is adjusted with your receivers gain con- 
trol. Gain at high selectivity in PEAK (and LP) is hig 
and very little noise comes through; so keep receiver 
gain low under these conditions to avoid saturation of 
the QF-1A power amp (distortion) when the desired CW 
signal comes through! 


C. USEFUL ADJUSTMENTS 
See, tables 1 and’ 2. 
D. IN CASE OF TROUBLE 


We carefully test all filters. Most problems occur wher 
first used due to improper connection (read instructior 
again,) or misunderstanding of operation. The follow- 
ing are most common: 4 


HM OR DISTORTION WHEN "SING HEADPHONES: Him 
generated in the Qi-14 is normally barely 
audible with a speaker \nless you place your 

ear within a few inches of the speaker. However, 
hum and distortion may be troublesome if you use 
4-8 ohm "hi-fi" headphones. which are much too 
sensitive. To cure this (and to improve "hi-fi" 
listening as well!) connect a 47 ohm resistor in 
series with this type of headphone. 


HUM WIT] SPEAKER: Usually this comes from your 
receiver. The QF-1A laads the receiver output 

much less than a speaker or phones. Therefore, 

you may find that switching the filter "on" 

produces hum, although no hum is heard in the filter 
"off (bypass) position. This may simply be because 
the filter is not loading down the receiver as much. 
To see if the filter is really causing the hum, pull 
the filter input jack out of your receiver (not the 
same as switching to bypass!), If the hum goes away, 
or is reduced to nothing, with the filter input jack 
lying on the table, then the hum is coming from the 
receiver, and being emphasized because of the light 
loading by the filter input. Several solutions are 
indicated: 1) Check for good contact between the 
filter input plug and receiver jack, 2) Especially 
if the receiver phone jack is on an auxiliary speaker, 
try connecting some hookup wire between the speaker 
case and the receiver/xcvr chassis, or between the 
filter chassis. 3) Try connecting a 10 to 47 ohm res- 
istor across the receiver phone jack or other output 
to load it down. 


PICKUP OF YO'R TRANSMITTED SIGNAL: This should be 
extremely rare with the QF-1A, as layout and RF 
bypass caps. are excellent, and show no sign of RF 
at 2 KW with the antenna 20 feet away and the cover 
off, in our tests. However, some shacks, especially 
using end-fed antennas in the shack , and/or extreme 
RF on the 115 VAC AC line, may possibly interfere 


' with any audio gear.Solutions in this case are: 1) 


Plug the filter into an outlet away from the 
transmitter 2) Move the filter physically., a few 
feet away from the strong RF sources experiment. 

3) Try connecting pieces of hookup wire between 
various units in the shack to eliminate ground loops. 
e.g. xcvr/linear, linear/filter, spkr case/ filter, 
etc. until all possible combinations have been tried. 
4) Use a good waterpipe ground to your rig 5) Try 

an L/C RFI AC line filter available at a local Radio 
Shack or CB store. 6) Read more in radio handbooks. 
The above measures are rarely necessary as the QF-1A - 
has been designed for use in high-power transmitting 
stations. So, if you have a problem, you must solve 
it in your shack; and all shacks are different. 


BATTERY OPERATION DESIRED: Locate the rectifier diodes, 
Dl and D2 on the schematic. These are directly forward 
of the right transformer screw (as viewed from the 
front of the unit.) Connect +12 to +14 VDC to the 
right side of either diode (the side with the band on 
the diode). Connect the battery ground to the filter 
chassis ground.: Note: Reversal of battery polarity, 
even for an instant, will burn out the filter-- not 
covered by warranty. 


Table 1. USEFUL ADJUSTMENTS 


Your QF-1A can "imitate" the response of virtually any filter with fixed responses, at any price, and 
give an infinite number of other useful responses, as well! Truly, if the QF-1A can't pull the signal 
out, no other filter can either! However, the QF-1A flexibility means that even experienced operators 
will need some time to learn how to best use all the controls . The following table will aid you. 
IMPORTANT: Don't give up on a setting because it doesn't seem to help. Tomorrow, with different 
conditions, this setting may turn out to be just what's needed. 


CONDITION USEFUL ADJUSTMENTS (See note 1 for AUX. NOTCH. setting) ; 


Desired PEAK.Casually listen with 7 to 10 oclock selectivity, yielding a relatively "wide®%080 to 120 
CW Hz’ bandwidth. Adjust frequency for desired CW note. Gradually increase selectivity and touch- 
Signal up frequency to match conditions. There is much confusion among hams about“ringingYof a CW 
filter, mainly caused by mfrs. of filters without the narrow ultimate selectivity of the 
QF-1A. Basically, here is the truth: ALL filters will produce audible ringing at bandwidths 
| below 80-120 Hz,(and many poorly designed filters will ring even at wider bandwidths.) So 
the only way to eliminate ringing is to use wide bandwidth (low selectivity on the QF-1A.) 
On the other hand, a CW signal has a bandwidth less than 10-20 Hz., so a very narrow 
| filter can pass the entire CW signal and greatly reduce interference-- but at the expense 
| of ringing. The QF-1A gives you your choice. (at considerable increase in manufacturing 
complexity.) High selectivity will be found to be invaluable in very heavy QRM or pileups, 
allowing you to hear signals inaudible at wider bandwidths, but high selectivity is not 
| as useful in thermal noise. Note that gain at the peak increases at high selectivity, while 
background noise is reduced. So keep receiver audio gain low at high selectivity to avoid 
blasting when the desired signal comes through the narrow “slot.” 


LOWPASS. Produces an effect similar to peak at high selectivity. Ignore LP sel. panel 
markings for CW reception.If you listen to CW at a low note (more than 12 oclock freq. 
rotation), you may find that you prefer LOWPASS .But LP its wider, and gain varies more. 


LOWPASS. Adjust selectivity as on panel; rotate frequency for best compromise between re- 
jection of splatter and rejection of desired signal.Frequency rotations beyond 8-10 oclock 
rejects desired signal heavily, making it sound bassy. The idea is to find the best cutoff 
frequency, to maximize copy. If splatter completely covers the desired signal, or if two 
signals are on the same frequency, the situation is impossible, and no known method of 
signal processing will work. 


| PEAK: This position, at moderate selectivity of 7-9 oclock, and frequency adjusted for 
best copy, Can sometimes clean up signals and give more "presence.” 


HIGHPASS: Full frequency rotation (250 Hz) and 3-5 oclock selectivity, along with AUX. 
NOTCH at 9 oclock, can give greater presence under some conditions. To reject "lows" or 
hum, set frequency as litte as 11 oclock, with selectivity rotated about the same (e.g. 11.) 


Normally, AUX NOTCH is used. But the MAIN NOTCH is deeper (to 70 dB), and can be made 
narrower (at high selectivity). Use notch sel. shown on panel. The notch is not as deep 
at high selectivity, so use minimum sel. rotation consistent with least rejection of 


(Moderate 
interfer- 


desired signal. Notes: To help find the notch frequency, momemtarily switch to PEAK at 
high sel., peak the whistle, then switch back to notch at moderate selectivity. Touchup 
the main frequency slightly since peak and notch may not track perfectly. For two 

whistles, or CW, or teletype QRM, use both main and Aux. notch. 


A “flat” response is approximated with aux. notch at 11,000 and main filter as follows: 


PEAK: Freq= 12 oclock; Sel.=Min. LOWPASS: Freq.=2500 ; Sel.=Min. 
NOTCH: Freq.= 2500 ; Sel.=max. HP: Freq.= 250 3 Sel.= 2 oclock 


Note: Even with these settings the filter contains additional fixed rolloffs below 250 
Hz. and above 2500 Hz.,; so is not intended for "Hi-Fi" applications, only communications. 


For TTY, SSTV, etc. reject low frequencies using Highpasss sel. and freq. about 10-12 
oclock (experiment.) Or use notches to reject CW, etc. 

| You will no doubt discover other settings for voice, CW, etc. not in this table, but useful 
under some conditions, or with your own ear preferences. There is a conceivable use for 
almost all of the infinite number of settings under some conditions, and with some signals. 


The QF-1A will produce some improvement due to narrower bandwidth, especially on CW, but 
nothing dramatic on voice. The only really good solutions are a good IF NOISE BLANKER in 
your receiver, or a beam antenna. Even IF blankers are generally ineffective except on car 
ignition noise-- and may help a little on line noise. Audio NOISE LIMITERS (not to be 
confused with IF BLANKERS) can be_byilt for the cost of two 5¢ diodes (see Radio Amateurs 
Handbook), but we found them to cause distortion and be virtually worthless for noise, 

so they are not included, despite their negligible cost, 


NOTE 1. AUX. NOTCH SETTING. It‘s usually best to leave the Aux. Notch at 11,000 until the main filter is 
adjusted for best results. Set it at about 9 oclock for voice, where it rejects a wide band of hiss 
and high-freq. whistles.Set it to reject any loud whistle or CW at other frequencies. 


Table 2. CONDENSED VERSION OF TABLE 1}. 
CONDITION FUNCTION SELECTIVITY MAIN FREQUENCY 


VOICE LOWPASS As on panel 7 to 11 oclock 

SPLATTER 

VOICE PEAK For best clarity 

VOICE 3-5 oclock/ 11 up| 250 Hz. / 11 up 


WHISTLE & TO REJECT oo teeee-- (Use aux. notch to reject whitle) 
OTHER QRM QRM 
NOTCH As on panel To reject whistle (plus aux. notch.) 


Two 
HP 10-12 oclock Same as sel. (or use notches if whistles are problem) 


WHISTLES 
SSTV , TTY 


To INfouT 


SwircH Rind AA 
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WARNING: Portions of this circuitry are 
PATENT PENDING. All rights reserved.Comm- 
ercial violation of patent laws will be 


SCHEMATIC DIAGRAM. 
QFi-A ACTIVE AUDIO 
FILTER. 


U1 ,U2= LM348N or MC4741 or equiv. 
U3= LM380 
22K may be substituted for 20K 


\TE. WARRANTY AND RETURNS 


We back our products better than most companies-- 
not just 90 days, but one full year. Our Attorney 
insists we supply the following lengthy description: 
LIMITED ONE YEAR WARRANTY: Autek Research warrants 
to the original consumer purchaser that its products 
shall be free of defects in workmanship and materials 
for one year from date of purchase. 
WARRANTY LIMITATIONS: This limited warranty does not 
cover, and we are not responsible for, any product 
which has been modified by the owner, or any malfunc- 
tion or failure resulting from improper use,improper 
applied voltage, improper service or repair by the 
owner or his agent, or from abuse, neglect,accident, 
lightning damage, fire, use contrary to instructions, 
or other causes beyond the control of Autek Research. 
This warranty is made to the original consumer 
purchaser only, and is effective only upon presenta- 
tion of documented evidence of provable date of 
purchase. 
This warranty covers only Autek products,used for 
purposes as advertised. We are not responsible for 
incidental or consequential damages. Some states do 
not allow exclusion or limitation of incidental or 
consequential damages, so the above limitation or 
exclusion may not apply to you. This warranty gives 
|| you specific legal rights, and you may also have other 
*. rights which vary from state to state. 
TO OBTAIN SERVICE: The product must be mailed to 
Autek Research at Box 5127, Sherman Oaks, Ca. 91403. 
Dealers are not authorized to accept warranty work. 


If the product was purchased at a degler, the owner 


must enclose a copy of the sales slip obtained at 

time of purchase.(We will also accept a cancelled 

check if we feel it is apparent that the check was 
used for purchase of the product.) A verbal statement 
,of purchase date is not sufficient for dealer-purchased 
|} products. 


If purchased direct from Autek Research, our purchase rec- 


ords show your name, ordered by date. You MUST supply 
the purchase date within one week, to find your order, or 
preferably the cancelled check or other receipt copy. 


of warranty is $12.50 in 
outside North America for 


Our minimum repair charge out 
USA. Enclose an additional $15 
shipping. This charge does not cover units heavily damaged 
i.e by lightning or mods, only random failures. 

CHECKLIST WHEN RETURNING A UNIT: 


J/1. Enclose definite proof of purchase date , as described 
above with ANY return, unless you simply wish repair 
out of warranty.In this case, enclose a check or MO 
for a minimum of $12.50, as described above, plus $15~ 

outside North America. 

¥ 2. ANY RETURN not complying with the above instructions 


will waste time and is subject to an additional $3 
charge for correspondence, or return, COD, without 
any action taken. FOLLOW THE ABOVE INSTRUCTIONS. 
Enclose a detailed description of the problem and 
above checks, proof of purchase date, etc. INSIDE 
the package. Do not send separate correspondence 
explaining that you are returning the unit. Put 
everything INSIDE THE PACKAGE. 


Allow 1-3 weeks for any repair, plus up to 2 weeks 
two-way shipping in USA. Please don’t write about 
the status of the repair before this time.(Only 1 
in 2000 packages are lost by shippers.) 


V3. 


F. If writing: 


Vv 1. Most ask about things already covered in instruc- 
tions. Read again carefully. They represent vir- 

tually everything we know about characteristics, 
hookup, problems, etc.Ihere is léttle else to tell. 

2. Always state your purchase date. 

- Always give full details. Your rig, phones or 

speaker, exact hookup, and detailed symptoms. 

Most letters are much too vague. We want to help 

you, but have no idea of the condition of yhnur 

rig, your ability to follow the instructions, or 

what you've tried, and no desire to carry on 

extensive correspondence. Include all details in 

the first letter. 

We will not comment on any modifications to the 

QF-1A4, as inventive hams would make this a full- 

time job. 

. Enclose a self-addressed stamped envelope for a 

much speedier reply; O.K. to fold envelope. 
. Not necessary to write before returning a unit. 
- Simply follow instructions ("E") carefully. 


NX 
Ww 


G. ALIGNMENT 


The circuit has two alignments. Neither should require 
adjustment unless disturbed, especially the Main filte: 
Tracking alignment, which is quite non-critical. The Ai 
Notch Depth alignment is more critical and sensitive. 


Keep the input signal low, to avoid saturation.A scope 
is recommended at the filter output for most accurate 

alignment, although an AC voltmeter, or even the ear, 

Can produce acceptable results. 


The alignment frequency of 800 Hz. produces best result 
over the entire filter range. However, if you desire be 
results at another frequency far removed from 800 Hz., 
i.e. 2000 Hz., it may be better to align the filter at 
the frequency of most interest. 


1. Aux. Notch Depth Alignment: Adjusted by the 10K trin 
pot near the left side of the circuit board-- behinc 
the aux. notch pot and slightly to the right. Feed 
in a signal at approx. 800 Hz. (not critical.) Your 
receivers calibrator beat note, or a signal generatc 
may be used. 800 Hz is an average frequency for CW 
reception, and occurs at about 11 oclock:rotation of 
the MAIN frequency. Turn the aux. notch frequency fc 
minimum signal. Then adjust the trimpot for minimum 
signal. Now touch up the aux. notch freq. and repeat 
the trimpot adjustment for minimum signal. Continue 
adjusting until no further improvement is noted. 


2. Main Filter Tracking Alignment:There are two complet: 


filters in series in the main filter. These filters 
are adjusted to track by this alignment. The align- 
ment trimpot is directly behind the main (250-2500 Hz 
frequency control on the right side of the board. 
Feed a signal at approx. 800 Hz. (not critical) into 
the filter. Select “peak" and rotate selectivity full 
(20 Hz setting.) Set the aux. notch at 11000. Peak the 
signal with the main freq. control. Then adjust the 
trimpot for max. response. Readjust the main freq. an 
trimpot for max. response. Repeat until no further 
improvement in response is noted. 


Note: Alignment is the responsibility of the owner, eve 
if needed during warranty. Our minimum $12.50 service 
charge applies to any return simply requiring alignment 


H. Late Notes 
None to date. 
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Your new WM] SWR wattmeter has been thoroughly tested 
twice before shipment. Please read-the instructions 
carefully for best results, and save them for future 
reference. 


A. POWER 


The WM1 needs +9 to +18 vde at approximately 15 ma. 
Plug the 115 vac adaptor into the. jack':at the left rear. 


The WM1 may also be powered from a battery. A 9 volt 
battery is marginal, but usable. The first effect of 
reduced voltage is that the SWR reading cannot reach 
infinity, but will still be accurate at lower readings. 
The meter will typically read SWR's to 3:1 with B+ 

as low as 8 volts, and accurately indicate power 

as low as 7 volts. 


In 220 volt countries obtain an AC adaptor locally as 
we do not carry them. 


If using small batteries you may want to clip one 
lead to the LED (does not void warranty) since the 
LED consumes about 2/3 of the power. 


B. RF HOOKUP 


Connect the transmitter to the coax sonnector so 
marked. Connect the antenna coax or antenna tuner 
to the output connector. (If these are reversed,the 
meter reads reflected, not forward, Power and the 
SWR reading will be off scale.) 


C. OPERATION 


Select the lowest range scale for Power in use. Select 
average or PEP. PEP stands for "peak-envelope-power" 
and shows the peak output power, even if this peak 
lasts only a few milliseconds. PEP is measured by 
electronic circuitry which responds much faster than 
the meter. (The meter takes a fraction of a second to 
swing to the internal electronic true PEP power.) 


Note that SWR is computed automatically and displayed 
directly. Unlike virtually all other meters on the 
market, there is no need to do a full scale ad justment 
or compute SWR with a nomograph. Any variation of 

SWR reading with power level is due to a small 

voltage drop in the diodes in the RF head.(The small 
box.) This phenomena occurs with virtually all meters 
in the under $500 class. The indicated SWR will drop 
noticeably at 1/10 full scale, and at even higher 
scale readings on the 20 watt scale. However,the meter 
is usable for nulling antenna tuners and checking 
general antenna condition at powers as low as We 

watt or lower. USE THE LOWEST RANGE SCALE THAT DOES 
NOT PEG THE POWER METER FOR MOST ACCURATE READINGS. 


When using "PEP" you may be surprised to find that 
PEP reading on SSB is not much different than the 

PEP or AV reading with "key-down" CW. THIS IS NORMAL. 
Modern SSB transmitters with compression and/or ALC 
are peak-power limited on SSB and CW. When sending 

a string of dots you will probably notice an increase 
in PEP (vs. keydown.) This is due to a slightly 
smaller droop in transmitter power supply voltage, 
yielding increased peak power. 


PEP is generally used on SSB, and AV is used for 
tuneup. Switching to AV on SSB produces a noisy,low 
SSB power and SWR reading. The PEP feature also allows 
you to comply with latest FCC rules allowing 1500 
watts PEP QUITPUT on many bands and for most classes 

of licensees. 


The SWR reading in the PEP position will be accurate 
for reasonably continous speech, but is designed to 
decay much faster than the PEP power reading. This 
allows almost instant response to antenna tuner 
adjustments when talking on GSB. 


Incidentally, try this: Transmit a continous carrier 

on CW (key down.). Note the power reading in the 

AV position. Then switch the WM1 to PEP. You'll 
probably notice a slight increase in PEP. No, the 

PEP detector isn't wrongs you're measuring the increase 
in PEP power caused by the tiny ripple on your power 
supply voltage! 


Occasionally, you may want the meters to decay faster 
when switching to a lower range scale. Simply switch 
monentarily to AV, which discharges the PEP circuit. 


D. CALIBRATION 


Your WM1 is calibrated using an air-cooled 1 KW 50 
ohm£0.1 ohm “driftless" load and a special technique 
to measure power which is accurate to less than 1/2 
percent. It is unlikely you have equipment of this 
accuracy. (Two 5% instruments can disagree by as much 
as 10%. For example dummy loads commonly used by hams 
can vary from 38 to 63 ohms in our experience, even 
though specified as accurate to 5%. Worse yet, most 
drift 10 or more ohms when heated! 


The complete calibration procedure is shown below. 
(Notet steps 1,3,and 4 may be done without fear of 
degrading factory accuracy. Step 1, especially, may 
have to be performed occasionally.) 


1. With DC power applied to the WM1 (LED lit), but 
your transmitter off, mechanically zero both meters 
with the front-panel meter screws using a screwdriver. 


2. Connect the remote head to your transmitter and a 
load known to be 50 ohms resistive at the frequency 
transmitted.(If you use, say, a 40 ohm load,which is 
off by 20%,your power calibration would be off by 

20% at 50 ohms, and SWR would not read correctly.) 
You should preferably transmit on 40 meters (7 mHz). 
While transmitting CW adjust the trimmer Capacitor in 
the remote RF head until SWR reads 111 or as close as 
possible. Use 20-200 watts if possible. 


3. Reverse coax connections to the RF head, so that 
your transmitter is connected to the output and 

the load is connected to the input. Disconnect one 
wire going to the SWR meter to avoid pegging this 
meter. You’re now reading reflected power, which 

is much more sensitive than SWR. Touch up the trimmer 
to yleld lowest power reading. 


4. Reverse coax connections to the RF head again so 
that the transmitter is connected normally to the 
input. Reconnect the wire to the SWR meter. Disconnect 
the load from the RF head output, leaving NOTHING 
connected to the RF head output coax connector, not 
even a short length of coax. Transmit less than 200 
watts CW (no linear) and adjust the SWR trimpot on the 
circuit board (see drawing) so that the SWR meter 
reads infinity (full scale.) Do this on 40 meters 

if possible, for best accuracy. 


3. Connect your accurate 50 ohm load as in step 2. 

With a power meter of known accuracy in series with 
the WM1, adjust the PWR trimpot on the circuit board 
(see drawing) until the WM1l reading agrees with the 


reference power meter. Be sure SWR is 1:1. 


E. OPERATING CAUTIONS 


Never run the WM1 at an SWR greater than 41:1 with 
power greater than 300 watts. This could possibly 
burn out the RF head, which is not covered by 
warranty. These limits are quite conservative. Your 
linear is likely to arc-over before the WM1 is 
damaged. However, to be safe, check SWR before 
switching on your linear. Never short the WM1 RF 
head output. This could melt the RF wire in the head. 


F. IN CASE OF TROUBLE 
1. METER DAMAGED 


This is extremely rare. Damage is not always visible 
by looking at the unopened box. All shipments are 
insured. Keep the original box and packing material 
and report damage to the shipper (usually UPS). 

Once you do this, you will not have any problems 
collecting. We do this for you, and will ship a 
_repl-cement upon receipt of the damaged equipment. 
2. METER DEAD. POWER OR SWR READING TOO LOW 

Check power source. Be sure meter has a DC supply 
attached as in section A, and that voltage is proper. 
NotetAC adaptors are tested by the manufacturer, not 
by us. Should you receive a bad AC adaptor, write or 
call and we'll get you out a good one immediately. 


Examine the RF head. If you've shorted the head. output 
the wire through the toroid may have overheated. Simply 
replace the wire. If you've subjected the head to 

high SWR at high power, the white portion of the 
trimmer capacitor may be cracked or singed. We can 
send you a replacement for $5 ppd USA. If you've 
shorted any RF head board component to either coax 
connector, say while adjusting the trimmer, you've 
Probably blown both diodes. Replace these with any 
GERMANIUM diode, available at Radio Shack. 1N34,1N270, 
and others are suitable. 


Damage to the RF head, especially the trimmer capacitor 
can also be caused by lightning. A. direct strike is 

not necessary. This is also not covered by warranty. 
Again, note that simply replacing thedamaged component 
and a minor recalibration is sufficient. (Unless the 
toroid or 33 ohm resistors are damaged.) 


3. SWR READING TOO HIGH /POWER TOO HIGH 


a. Be sure input and output on RF head are not 
reversed. 

b. Especially if this occurs only at high power and 
is more apparentwin PEP position, -1t. could be 
arcing (spark) in your transmitter, linear, or 
antenna. 


c. RFI.See below. Could also cause low readings. 


4.ERRATIC READING WHEN TOUCHING CASE. READING VARIES 
WHEN _WM1 IS MOVED TO A DIFFERENT POSITION ON THE 
TABLE. 


This may indicate RF flowing in cables or power 
connected to the main meter box, or direct RF 
pickup. The WM1 is extensively tested in a high 
power RF environment. However, extreme or unusual 
conditions might exist in some shacks which could 
cause a problem. (We test at 1 KW with the antenna 
only 15 feet away with no problem.) 

Be sure the meter is not near unshielded feedlines 
or coils carrying power. The top of the antenna 
tuner or linear may not be the best location. If 
readings vary as the main meter cabinet is moved 
around, the problem is probably direct radiation 
into, thewunit. Find, ar good. location. or reduce the 
radiation from the source. 


More likely is a ground loop. If the meter reading 
does not vary when the meter is moved several feet, 
suspect ground loops. Typically, transmitted power 
could be picked up by the house wiring and flow from 
the AC adaptor through the WM1 chassis and back to 
the remote RF head.(Using a small battery would 
eliminate this possibility.) Unplug the AC adaptor 
from the wall *focket. The WM1 will continue to 
operate for a second or two. If the reading instantly 
changes when unplugged, you probably have a ground loop. 
Try: 1)Plug the AC adaptor into an outlet away from 
the transmitter. 2)Connect a good earth ground to 
your transmitter or linear. 3) Move the WM1 to a 
different location. 


Note that sending the unit back to “checkout” is 
useless, since we will find nothing wrong with it. 


If you experience persistent RF pickup with any 
Autek equipment, send a 9" + wide SASE for a more 
detailed discussion. We realize it can be quite 
frustrating at first Lf you havevthis problem: 
Fortunately, this problem is rare, and we know of 
no one who has not been able to solve it. 


5. METER "STICKS" AT ONE READING OR CANNOT GO BEYOND 
A_CERTAIN READING 


This could be caused by low B+ or battery voltage. See 
Section A. 


On at least one occasion a microscopic piece of the 
meter plastic molding has broken off and lodged itself 
in the meter movement. The solution is simple. Turn 
the WM1l upside down and shake the obstruction out of’ 
the movement. If problem reoccurs, remove the two 
screws which hold the front panel of the meter, remove 
the clear front panel, and shake the obstruction out. 


We believe this problem is eliminated and would 
appreciate a postcard if you experience it so we can 
tighten quality control further. 


6. QTHER PROBLEMS 


See our ongoing "late notes" for reports of common 
problems, if any, as well as tips from owners. 


G. THEORY OF OPERATION 


See schematic/block diagram. The RF head operates as 
follows: Capacitors C1 and C5 form.a voltage divider 
for RF voltage at the head output. Toroid L1 measures 
the current flowing into the load and impresses a 
voltage across the 33 ohm resistors proportional to 
this current. Voltage at the left of Rl is proportional 
to voltage across the load plus current into the 

load. Voltage at the right of R2 is proportional to 
voltage across the load minus current into the load. 
(Voltages at opposite ends of the toroid are 180 
degrees out of phase, as with all transformers. ) 

These RF voltages are rectified by the diodes and 
converted to DC values. With a 50 ohm load, Cl is 
adjusted to null out the voltage between D2 and the 

5V reference-- this voltage is proportional to the 
square root of "reflected power." Similarly the 

voltage between Dl and the 5 V reference is proportional 
to "forward+ reflected" power, theoretically. With any 
load other than 50 ohms resistive, the reflected power 
is non-zero and SWR is above 1:1. 


‘Note that all voltages in the RF head are referenced 
to a regulated 5 volts from the main circuit board, 
not ground. 


The drawing shows a block diagram of the main circuit 
board. Forward and reverse voltages are scaled for 
the power range selected, and peak detected by active 
Peak detectors, not just diodes. The peak detectors 
have negligible error (less than 0.1%). The forward 
and reverse voltages are then divided in a wide range 
electronic divider circuit accurate to 0.2% or better, 
and drift-free due to the precision resistors and 
voltage regulator used. 


Autek.Research has supplied complete schematics on 

all other products. If you've purchased our products 
before, you've noticed they have significant 
technology advantages, and are usually less expensive 
than similar devices as well. As a result, our engineer- 
ing has been at least partially copied with a similar 
design. Often this “copy” is so poor that it not only 
costs us sales, but raises doubts about the quality 

of our product by inference.("I tried a ----- active 
filter and it didn't work very well, so no need to 

try Auteks", etc.) As a result, we're sorry we can't 
supply a complete schematic of the propietry circuitry 
in the WM1. However, service is available at a very 
reasonable cost. 


H. TYPICAL PERFORMANCE 


Impedance: 50 ohms 

Insertion VSWR: Less than 1.1:1 

Accuracy: 5% FS (8% worst case) 

10% of reading to 0.2 FS 

Insertion loss: Negligible 

SWR Computation: Less than 10% drop at 3:1 at 10 watts 
(20 watt range scale) Usable to % 
watt or less. 

PEP charge time (internal): 20 ms or less. 

Frequency range: 1.5 to 30 MHz. 


I. WARRANTY 


We back our products better than most companies-- not 
just 90 days, but one full year. 


LIMITED ONE YEAR WARRANTY:Autek Research warrants to 
the original consumer purchaser that its products 
shall be free of defects in workmanship and materials 
for one year from the date of purchase. 

WARRANTY LIMITATIONS: Any components of the RF head 
which could be burned out operating at high SWR and 
Power are not warranted. This includes, but is not 
limited to, the trimmer capacitor. 


This limited warranty does not cover, and we are not 
responsible for, any product which has been modified 

by the owner, except as provided for in the instructions, 
or any malfunction or failure resulting from improper 
use, improper voltage, lightning, improper service or 
repair by the owner or his agent,or from abuse, neglect, 
accident, fire, use contrary to instructions, or other 
causes beyond the control of Autek Research. This 
warranty is made to the original consumer purchaser 
only, and is effective only upon presentation of 
documented evidence of provable date of purchase. 


This warranty covers only Autek products used for 
purposes as advertised. We are not responsible for 
incidental or consequential damages. Some states do 
not allow exclusion or limitation of incidental or 
consequential damage, so the above limitation or 
exclusion may not apply to you. This warranty gives 
you specific legal rights, and you may also have other 
rights which vary from state to state. 


J. SERVICE AND RETURNS 


To obtain service, FOLLOW THE CHECKLIST BELOW, then 
mail to Autek Research, Box 302, Odessa, Fla., 33556 

4 
Our records show your order, by date of order. If you 
wish to claim warranty service you must do'so with the 
return. You must tell us your purchase date WITHIN 10 
DAYS, or enclose a copy of check or charge statement. 
(Simply stating “I bought the unit a few months ago" 
is not sufficient to find your order, and service 
charges automatically apply.) 


Our minimum service charge is $17 in U.S.A. Enclose an 
additional $15 outside US, except an additional $5 in 
Canada. We fix 75% of failures for the minimum, and 

will proceed to $28 without your permission. Any 
additional charges will be COD. Please, no charge cards 
on repairs as this causes a delay. 


CHECKLIST WHEN RETURNING A UNIT#s 


Y1. Do not send correspondence, check, etc. separately. 
PUT EVERYTHING INSIDE THE PACKAGE WITH THE WM1. 
Enclose a check or M.O. inside the package. 

/2. Enclose a detailed description of problem inside 
the package. 

73. Do NOT send separate correspondence explaining that 
you are returning the unit, or asking permission to 
return it. This is not necessary 

V4. Allow 1-3 weeks for repair plus up to 2 weeks 
shipping times. Exception: If you just got the unit 
we'll normally ship a replacement after confirming 
improper operation or damage. (Only 1 in 4000 packages 
are lost. If repair takes longer, be patient. It's 
not lost, we're working on it!) 


IF WRITING: 


Vil’: Always give approximate purchase date. We. may have 
Mmadé a change in design. since. 

/2- Give full details of problem. Be sure to tell us 
your transmitter, linear, feedline type, antenna, 
antenna height. We want to help you, but most letters 
are too vague. We have no idea of the condition of your 
rig, your ability to follow instructions, your technical 
knowledge, and what you've tried to solve any problem, 
and no desire to carry on extensive Rorrge pondeee 
Include all details in the first letter. 


v3. We cannot comment on ANY modifications to our 
equipment as inventive hams would make this a full- 
time job. 

/4.-Enclose an 8" wide SASE for a speedier reply. 
(O.K. to fold envelope.) 


K. LATE NOTES 


None to date. 
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INSTRUCTIONS 


WM1 SWR/WATT METER PRICE $2.00 


kutch Reseacch 


CONTENTS 1 


POWER G. THEORY OF OPERATION 
B. RF HOOKUP H. TYPICAL PERFORMANCE 


C. OPERATION CHARACTERISTICS 
D. CALIBRATION I. WARRANTY 
E. OPERATING CAUTIONS J. SERVICE AND RETURNS 


F. IN CASE OF TROUBLE LATE NOTES 


Your new WM1 SWR wattmeter has been thoroughly tested 
twice before shipment. Please read’the instructions 
carefully for best results, and save them for future 
reference. 


A. POWER 


The WM1 needs +9 to +18 vde at approximately 15 ma. 
Plug the 115 vac adaptor into the jack at the left rear. 


The WM1 may also be powered from a battery. A 9 volt 
battery is marginal, but usable. The first effect of 
reduced voltage is that the SWR reading cannot reach 
infinity, but will still be accurate at lower readings. 
The meter will typically read SWR's to 3:1 with B+ 

as low as 8 volts, and accurately indicate power 

as low as 7 volts. 


In 220 volt countries obtain an AC adaptor locally as 
we do not carry them. 


If using small batteries you may want to clip one 
lead to the LED (does not void warranty) since the 
LED consumes about 2/3 of the power. 


B. RF _ HOOKUP 


Connect the transmitter to the coax <sonnector so 
marked. Connect the antenna coax or antenna tuner 
to the output connector. (If these are reversed,the 
meter reads reflected, not forward, power and the 
SWR reading will be off scale.) 


C. OPERATION 


Select the lowest range scale for power in use. Select 
average or PEP. PEP stands for "“peak-envelope-power" 
and shows the peak output power, even if this peak 
lasts only a few milliseconds. PEP is measured by 
electronic circuitry which responds much faster than 
the meter. (The meter takes a fraction of a second to 
swing to the internal electronic true PEP power.) 


Note that SWR is computed automatically and displayed 
directly. Unlike virtually all other meters on the 
market, there is no need to do a full scale adjustment 
or compute SWR with a nomograph. Any variation of 

SWR reading with power level is due to a small 

voltage drop in the diodes in the RF head.(The small 
box.) This phenomena occurs with virtually all meters 
in the under $500 class. The indicated SWR will drop 
noticeably at 1/10 full scale, and at even higher 
scale readings on the 20 watt scale. However,the meter 
is usable for nulling antenna tuners and checking 
general antenna condition at powers as low as 1/2 

watt or lower. USE THE LOWEST RANGE SCALE THAT DOES 
NOT PEG THE POWER METER FOR MOST ACCURATE READINGS. 


When using "PEP" you may be surprised to find that 
PEP reading on SSB is not much different than the 

PEP or AV reading with "key-down" CW. THIS IS NORMAL. 
Modern SSB transmitters with compression and/or ALC 
are peak-power Limited on SSB and CW. When sending 

a string of dots you will probably notice an increase 
in PEP (vs. keydown.) This is due to a slightly 
smaller droop in transmitter power supply voltage, 
yielding increased peak power. 


PEP is generally used on SSB, and AV is used for 
tuneup. Switching to AV on SSB produces a noisy,low 
SSB power and SWR reading. The PEP feature also allows 
you to comply with latest FCC rules allowing 1500 
watts PEP OUTPUT on many bands and for most classes 

of licensees. 


The SWR reading in the PEP position will be accurate 
for reasonably contimious speech, but is designed to 
decay much faster than the PEP power reading. This 
allows almost instant response to antenna tuner 
adjustments when talking on SSB. 


Incidentally, try this: Transmit a continous carrier 

on CW (key down.). Note the power reading in the 

AV position. Then switch the WM1 to PEP. You'll 
probably notice a slight increase in PEP. No, the 

PEP detector isn't wrongs you're measuring the increase 
in PEP power caused by the tiny ripple on your power 
supply voltage! 


Occasionally, you may want the meters to decay faster 
when switching to a lower range scale. Simply switch 
monentarily to AV, which discharges the PEP circuit. 


D. CALIBRATION 


Your WM1 is calibrated using an air-cooled 1 KW 50 
ohm+0.1 ohm "driftless" load and a special technique 
to measure power which is accurate to less than 1)2 
percent. It is unlikely you have equipment of this 
accuracy. (Two 5% instruments can disagree by as much 
as 10%. For example dummy loads commonly used by hams 
can vary from 38 to 63 ohms in our experience, even 
though specified as accurate to 5%. Worse yet, most 
drift 10 or more ohms when heated! 


The complete calibration procedure is shown below. 
(Note: steps 1,3,and 4 may be done without fear of 
degrading factory accuracy. Step 1, especially, may 
have to be performed occasionally.) 


1. With DC power applied to the WM1 (LED lit), but 
your transmitter off, mechanically zero both meters 
with the front-panel meter screws using a screwdriver. 


2. Connect the remote head to your transmitter and a 
load known to be 50 ohms resistive at the frequency 
transmitted.(If you use, say, a 40 ohm load,which is 
off by 20%,your power calibration would be off by 

20% at 50 ohms, and SWR would not read correctly.) 
You should preferably transmit on 40 meters (7 mHz). 
While transmitting CW adjust the trimmer capacitor in 
the remote RF head until SWR reads 1:1 or as close as 
possible. Use 20-200 watts if Possible. 


3. Reverse coax connections to the RF head, so that 
your transmitter is connected to the output and 

the load is connected to the input. Disconnect one 
wire going to the SWR meter to avoid pegging this 
meter. You*’re now reading reflected power, which 

is much more sensitive than SWR. Touch up the trimmer 
to yield lowest power reading. 


4, Reverse coax connections to the RF head again so 
that the transmitter is connected normally to the 
input. Reconnect the wire to the SWR meter. Disconnect 
the load from the RF head output, leaving NOTHING 
connected to the RF head output coax connector, not 
even a short length of coax. Transmit less than 200 
watts CW (no linear) and adjust the SWR trimpot on the 
circuit board (see drawing) so that the SWR meter 
reads infinity (full scale.) Do this on 40 meters 

if possible, for best accuracy. 


5. Connect your accurate 50 ohm load as in step 2. 
With a power meter of known accuracy in series with 
the WM1, adjust the PWR trimpot on the circuit board 
(see drawing) until the WM1 reading agrees with the 
reference power meter. Be sure SWR is i:l. 


E. OPERATING CAUTIONS 


Never run the WM1 at an SWR greater than 41:1 with 
power greater than 300 watts. This could possibly 
burn out the RF head, which is not covered by 
warranty. These limits are quite conservative. Your 
linear is likely to arc-over before the WM1 is 
damaged. However, to be safe, check SWR before 
switching on your linear. Never short the WM1 RF 
head output. This could melt the RF wire in the head. 


F. IN CASE OF TROUBLE 


1. METER DAMAGED 


This is extremely rare. Damage is not always visible 
by looking at the unopened box. All shipments are 
insured. Keep the original box and packing material 
and report damage to the shipper (usually UPS). 

Once you do this, you will not have any problems 
collecting. We do this for you, and will ship a 
_repl-cement upon receipt of the damaged equipment. 


2. METER DEAD. POWER OR SWR READING TOO LOW 


Check power source. Be sure meter has a DC supply 
attached as in section A, and that voltage is proper. 
Note:AC adaptors are tested by the manufacturer, not 
by us. Should you receive a bad AC adaptor, write or 
call and we'll get you out a good one immediately. 


Examine the RF head. If you've shorted the head. output 
the wire through the toroid may have overheated. Simply 
replace the wire. If you've subjected the head to 

high SWR at high power, the white portion of the 
trimmer capacitor may be cracked or singed. We can 
send you a replacement for $5 ppd USA. If you've 
shorted any RF head board component to either coax 
connector, say while adjusting the trimmer, you've 
probably blown both diodes. Replace these with any 
GERMANIUM diode, available at Radio Shack. 1N34,1N270, 
and others are suitable. 


Damage to the RF head, especially the trimmer capacitor 
can also be caused by lightning. A direct strike is 

not necessary. This is also not covered by warranty. 
Again, note that simply replacing thedamaged component 
and a minor recalibration is sufficient. (Unless the 
toroid or 33 ohm resistors are damaged.) 


3. SWR READING TOO HIGH /POWER TOO HIGH 


a. Be sure input and output on RF head are not 
reversed. 

b. Especially if this occurs only at high power and 
is more apparent in PEP position, it could be 
arcing Cspark) in’ your: transmitter, linear, or 
antenna. 


ce RFI.See below. Could also cause low readings. 


4.ERRATIC READING WHEN TOUCHING CASE. READING VARIES 
WHEN _WM1 IS MOVED TO A DIFFERENT POSITION ON THE 
TABLE. 


This may indicate RF flowing in cables or power 
connected to the main meter box, or direct RF 
pickup. The WM1 is extensively tested in a high 
power RF environment. However, extreme or unusual 
conditions might exist in some shacks which could 
cause a problem. (We test at 1 KW with the antenna 
only 15 feet away with no problem.) 

Be sure the meter is not near unshielded feedlines 
or coils carrying power. The top of the antenna 
tuner or linear may not be the best location. If 
readings vary as the main meter cabinet is moved 
around, the problem is probably direct radiation 
into the unit. Find a good location or reduce the 
radiation from the source. 


More likely is a ground loop. If the meter reading 
does not vary when the meter is moved several feet, 
suspect ground loops. Typically, transmitted power 
could be picked up by the house wiring and flow from 
the AC adaptor through the WM1 chassis and back to 
the remote RF head.(Using a small battery would 
eliminate this possibility.) Unplug the AC adaptor 
from the wall “Socket. The WM1 will continue to 
operate for a second or two. If the reading instantly 
changes when unplugged, you probably have a ground,.1loop. 
Try: 1)Plug the AC adaptor into an outlet away from 
the transmitter. 2)Connect a good earth ground to 
your transmitter or linear. 3) Move the WM1 to a 
different location. 


Note that sending the unit back to "checkout" is 
useless, since we will find nothing wrong with it. 


If you experience persistent RF pickup with any 
Autek equipment, send a 9" + wide SASE for a more 
detailed discussion. We realize it can be quite 
frustrating at first if you have this problem. 
Fortunately, this problem is rare, and we know of 
no one who has not been able to solve it. 


5. METER "STICKS" AT ONE READING OR CANNOT GO BEYOND 
A_ CERTAIN READING - 


This could be caused by low B+ or battery voltage. See 
Section A. 


On at least one occasion a microscopic piece of the 
meter plastic molding has broken off and lodged itself 
in the meter movement. The solution is simple. Turn 
the WM1l upside down and shake the obstruction out of 
the movement. If problem reoccurs, remove the two 
screws which hold the front panel of the meter, remove 
the clear front panel, and shake the obstruction out: 


We believe this problem is eliminated and would 
appreciate a postcard if you experience it so we can 
tighten quality control further. 


6. OTHER PROBLEMS 


See our ongoing "late notes" for reports of common 
problems, if any, as well as tips from owners. 


G. THEORY OF OPERATION 


See schematic/block diagram. The RF head operates as 
follows: Capacitors. Ci and C5. form_a. voltage divider 
for RF voltage at the head output. Toroid Ll measures 
the current flowing into the load and impresses a 
voltage across the 33 ohm resistors proportional to 
this current.. Voltage at the left of Rl is proportional 
to voltage across the load plus current into the 
load-oVoltagelsat ‘the risht of R2 ise proportional to 
voltage across the load minus current into the load. 
(Voltages at opposite ends of the toroid are 180 
degrees out of phase, as with all transformers.) 

These RF voltages are rectified by the diodes and 
converted to DC values. With a 50%ohm load, Cl“is 
adjusted to null out the voltage between D2 and the 

5V reference-- this voltage is proportional to the 
square root of “reflected power." Similarly the 

voltage between D1 and the 5 V reference is proportional 
to "forward+ reflected" power, theoretically. With any 
load other than 50 ohms resistive, the reflected power 
is non-zero and SWR is above 1:1. 


-Note that all voltages in the RF head are referenced 
to a regulated 5 volts from the main circuit board, 
not ground. 


The drawing shows a block diagram of the main CLGCULt 
board. Forward and reverse voltages are scaled for 
the power range selected, and peak detected by active 
peak detectors, not just diodes. The peak detectors 
have negligible error (less than 0.1%). The forward 
and reverse voltages are then divided in a wide range 
electronic divider circuit accurate to 0.2% or better, 
and drift-free due to the precision resistors and 
voltage regulator used. 


Autek Research has supplied complete schematics on 

all other products. If you've purchased our products 
before, you've noticed they have significant 
technology advantages, and are usually less expensive 
than similar devices as well. As a result, our engineer- 
ing has been at least partially copied with a similar 
design. Often this “copy” is so poor that it not only 
costs us sales, but raises doubts about the quality ~ 
of our product by inference.("I tried a ----- active 
filter and it didn’t work very well, so no need to 

try Auteks", etc.) AS a result, we're sorry we can't 
supply a complete schematic of the propietry circultry 
in the WM1. However, service is available at a very 
reasonable cost. 


H. TYPICAL PERFORMANCE 


Impedance: 50 ohms 

Insertion VSWR: Less than 1.111 

Accuracy: 5% FS (8% worst case) 

10% of reading to 0.2 FS 

Insertion loss: Negligible 

SWR Computation: Less than 10% drop at 3:1 at 10 watts 
(20 watt range scale) Usable to % 
watt or less. 

PEP charge time (internal): 20 ms or less. 

Frequency range: 1.5 to 30 MHz. 


I. WARRANTY 


We back our products better than most companies-- not 
just 90 days, but one full year. 


LIMITED ONE YEAR WARRANTY:Autek Research warrants to 
the original consumer purchaser that its products 
shall be free of defects in workmanship and materials 
for one year from the date of purchase. 

WARRANTY LIMITATIONS: Any components of the RF head 
which could be burned out operating at high SWR and 
power are not warranted. This includes, but is not 
limited to, the trimmer capacitor. 


This limited warranty does not cover, and we are not 
responsible for, any product which has been modified 

by the owner, except as provided for in the instructions, 
or any malfunction or failure resulting from improper | 
use, improper voltage, lightning, improper service or 
repair by the owner or his agent,or from abuse, neglect, 
accident, fire, use contrary to instructions, or other 
causes beyond the control of Autek Research. This 
warranty is made to the original consumer purchaser 
only, and is effective only upon presentation of 
documented evidence of provable date of purchase. 


This warranty covers only Autek products used for 
purposes as advertised. We are not responsible for 
incidental or consequential damages. Some states do 
not allow exclusion or limitation of incidental or 
consequential damage, so the above limitation or 
exclusion may not apply to you. This warranty gives 
you specific legal rights, and you may also have other 
rights which vary from state to state. 


J. SERVICE AND RETURNS 


To obtain service, FOLLOW THE CHECKLIST BELOW, then 
mail to Autek Research, Box 302, Odessa, Fla., 33556 
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Our records show your order, by date of order. If you 
wish to claim warranty service you must do‘'so with the 
return. You must tell us your purchase date WITHIN 10 
DAYS, or enclose a copy of check or charge statement. 
(Simply stating “I bought the unit a few months ago” 
is not sufficient to find your order, and service 
charges automatically apply.) 


Our minimum service charge is $17 in U.S.A. Enclose an 
additional $15 outside US, except an additional $5 in 
Canada. We fix 75% of failures for the minimum, and 

will proceed to $28 without your permission. Any 
additional charges will be COD. Please, no charge cards 
on repairs as this causes a delay. 


CHECKLIST WHEN RETURNING A UNIT: 


Y1. Do not send correspondence, check, etc. separately. 
PUT EVERYTHING INSIDE THE PACKAGE WITH THE WM1. 
Enclose a check or M.O. inside the package. 

/2. Enclose a detailed description of problem inside 
the package. 

“3. Do NOT send separate correspondence explaining that 
you are returning the unit, or asking permission to 
return it. This is not necessary 

V4. Allow 1-3 weeks for repair plus up to 2 weeks 
shipping times. Exception: If you just got the unit 
we'll normally ship a replacement after confirming 
improper operation or damage. (Only 1 in 4000 packages 
are lost. If repair takes longer, be patient. It's 
not lost, we're working on it!) 


IF WRITING: 


/1. Always give approximate purchase date. We. may have 
madé a change in design. since. 

“2. Give full details of problem. Be sure to tell us 
your transmitter, linear, feedline type, antenna, 
antenna height. We want to help you, but most letters 
are too vague. We have no idea of the condition of your 
rig, your ability to follow instructions, your technical 
knowledge, and what you've tried to solve any problem, 
and no desire to carry on extensive Se eo iaemeamss 
Include gall details in the first letter. 


v3. We cannot comment on ANY modifications to our 
equipment as inventive hams would make this a full- 
time job. 

/4.Enclose an 8" wide SASE for a speedier reply. 
(O.K. to fold envelope.) 


K. LATE NOTES 


None to date. 
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BATTERY INSTALLATION 
Obtain a standard 9 volt batterry. Use an alkaline battery for best 
life. (About 12 hours of intermittent use.) Using your thumb, slide 
back the battery compartment on the back. This may take some 
pressure. Don’t pull it up -- it slides.Install the battery without 
pulling the battery leads excessively and replace the cover. 
INITIAL FAMILIARIZATION 


Tap the on/off switch. The first number which flashes is the 
program code version, e.g. PC2.0. A higher number indicates 
later software, which may reflect even a minor, unnoticeable, 
change, or could even reflect a hardware change. This is the 
"model number" of your unit. 


When you turn the unit on it enters the FREQ mode. The "tune" 
knob changes the frequency. The "fine" knob also changes the 
frequency, but much slower, for bandspread when zeroing in ona 
frequency. 


Now tap the BAND button.The unit switches to the next of 5 
bands. Now, hold down the band button. Notice that the unit 
continuously cycles between bands. 


Now, tap the SWR button. An upper box appears in the left digit 
showing you're in the SWR mode, but the SWR reading is "H," 
meaning too HIGH to register,since nothing is connected to the 
coax connector.The "H" appears for any SWR above about 15:1. 


Now, tap the Z button. The meter is now reading the impedance 
of the meters stray output capacitance at the frequency in use. If 
you're at a low frequency, a lower box appears in the left digit, 
showing you're in the Z (IMPEDANCE) mode, and an "H" 
appears in the right digit, meaning too HIGH. The "H" appears 
for any impedance above 2000 ohms. 


Now, change bands by tapping or holding the band button. Note 
that the new frequency appears first (briefly) and then the meter 
reverts back to the previous mode selected, in this case 
impedance. Note that at the higher frequencies, the impedance of 
the meters stray output capacitance...about 7 pf..is displayed. 
More about this below. 


Now, tap the C button. A small c appears at the lower left, 
indicating the C mode. The meter will probably show a large "L" in 
the right digit, meaning that the capacitance is too low to 
measure. 

Now, tap the L button. Instead of a small c, a small L appears in 
the first digit. The right digit show "H", meaning the inductance is 
too high to measure. Remember, the left digit shows you which 
mode you’re in, and the right digit shows any overrange-- 
*H=HIGH" on L=LOW* 


Now, hold down the FREQ and SWR buttons, and release them 
at the same time. Notice that the meter now cycles between the 
FREQ and SWR modes.Try the same with the FREQ and C 


Price: $3.00 


buttons to cycle between these two modes. In fact, if you 
hold down 3 buttons, you can usually cycle between 3 
modes, but more may "lock up" the computer, and you'll have - 
to turn the unit off/on to reset it. 


BATTERY 


The unit has an "automatic off" feature to save the battery. It 
will automatically turn itself off after about 20 minutes of no 
use--no button pushed. To disable this feature: First turn the 
unit off. Then hold down the frequency button. Then tap the 
on/off button. You will not see the PCx.x indication, 
confirming that auto-off is disabled. 


The unit is totally voltage regulated as the 9 volt battery 
drops to 6.5V. Between 5.5 and 6.5V the accuracy is 
degraded a few percent. At 5.5V the display dims very 
noiceably as a reminder to replace the battery. The unit 
draws 35-60 ma.--the most at the highest frequencies. It can 
be run from any DC source 6.5 to 15 V. 


IMPEDANCE MEASUREMENT 


RF impedance is measured by rectifying RF voltages using 
diodes. These diodes introduce errors in the measurement 
which are compensated by the microprocessor software , but 
not quite perfectly. In addition, even an inch of lead wire to a 
resistor can produce a noticeable change in Z at the higher 
frequencies ! . 


Because of the above, a DC digital voltmeter will be more 
accurate than your RF ANALYST for measuring DC values 
of resistors, but is, of course, useless for measuring RF 
impedance. 


The figure below shows impedance accuracy. Note that 
accuracy is best near 150 ohms, and degrades below 20 
and above 900 ohms. Your unit may fall outside the "typical" 
curve at a few points, but it is likeiy to be more accurate 
overall. Most antennas, except short verticals and small 
loops, fall within the high-accuracy range. 
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Fig. 1. Typical Impedance Accuracy 


For the purists, the meter itself has a parallel output 
capacitance of 6 to 7 pF, and a series inductance of .02 uH. 
Neither of these are compensated by the microprocessor in the 
Z mode since this wouldn't make sense. So bear in mind that 
you are measuring not only the load, but the above values in 
series and parallel. 


Normally , this is no problem. But you can see it, for example, 
when the meter is at a high frequency with nothing connected. 
The Z is not infininity! Why? You are measuring the Z of the 
output capacitance of the meter. Note that this has a negligible 
affect on antenna resonant impedance measurements, because 
itis reactive, so it only shifts the apparent resonant frequency an 
insignificant amount. 


Also note that most of the meters internal L and C is in the coax 
connector. When coax is connected to the meter, these become 
part of the "transmission line" and virually disappear. 


SWR 


SWR is measured relative to 50 ohms. SWR is generally 
accurate to 10% below 3:1, and 20% up to 6:1. The accuracy 
tends to be better for large Z’s than for Z < 10 ohms. 


Please note that there is a “suckout" effect below SWR's of 1.2 
caused by diode drops.This is typical of most SWR bridges, 
although most manufacturers don't mention it. So we're all 
happy with our "perfect" 1:1 SWR’s. And, as a practical matter, a 
1.2:1 SWR means less than 1% reflected power ! 


We are mentioning it because the RF analyst is meant to be 
serious instrument which does not mislead you. Fortunately, the 
Z function can give you more accurate SWR below 1.2 as 
shown by an example: 


We measured a commercial dummy load, and found its Z to 
vary from 47 ohms at 1.2 MHz to 56 ohms at 35 MHz. However, 
the SWR read 1.0 over this range due to "suckout." But, we 
know that the SWR is at least as high as given by the formula : 


(1) SWR >= Z/50 or 50./Z, whichever is larger. 


In this case, we know the SWR is at least 56/50= 1.12 at 35 
MHz. It could be higher if reactance is significant, however. But 
we've learned that it’s at least 1.12:1, but less than about 1.2, 
where the SWR reading would kick up. And, of course, we know 
the impedance extremely accurately. 


L & C MEASUREMENT 


The RF-1 calculates L and C by combining the measured Z and 
frequency to yield L or C. It is important to note that the meter 
will not tell you whether a coil or capacitor is connected to it! If 
you connect a coil, or a resistor, it will also show a capacitance 
on the C range! This is handy, as discussed below. 


The basic L and C accuracy is the same as the impedance 
accuracy. That is, to estimate accuracy, switch to the Z mode 
briefly, and see that the Z is somewhere in the 20 to 900 ohm 
range for best accuracy. This will usually be true. For example, a 
5 UH coil is typical for an antenna tuner at 7 MHz. This coil has a 


Z of about 220 ohms at 7 MHz. (For C greater than 2000 pF 
orso, C accuracyis degraded because the possible steps 
in displayed C become very large.) 


The meter will over-range...show "H" or "L" in the right digit.. 
when the impedance is greater than 2000 ohms, or less than 
8 ohms. A large capacitor or coil will read "H." If you reduce 
the frequency you may be able to bring it within range. 
Similarly, if you get a "L" reading in the right digit, try 
increasing the frequency. This is important. 


The meters internal 7 pF capacitance is subtracted from 
any C readings, so you don't notice it.But, when 
measuring capacitors with test leads you must subtract any 
lead capacitance. Simply lay the leads down (open circuit) 
and measure any residual C before connecting to the part to 
be measured. Then subtract this residual from the measured 
value. 


When measuring coils, short the test leads and measure the 
residual L of the leads,then subtract this from the measured 
L.The meters internal L of .02 uH. is not subtracted 
from the reading as the 8 pF stray capacitance is, but you 
take care of that when you short the test leads. 


There is another factor when measuring L. The 7 pf internal 
meter capacitance tends to make the L look larger near 
frequencies where the coil "parallel resonates" with 7 pF. 
The microprocessor does some complicated calculations to 
compensate for this. As you increase frequency toward 
resonance you may see a slight change in apparent L, then 
an abrupt "H" even though the impedance is still well below 
2000 ohms. The microprocessor overranges since it knows 
its L measurement will not be very accurate. 


Combining the 8 ohm, 2000 ohm, and resonance limits, the 
measurement range of the meter is shown below for 
reference. Remember, the meter warns you by overranging 
when it’s about to become inaccurate, so you don't need to 
carry these curves around with you. 


A 8 12 16 20 24 28 32 36 
F (MHz) 


Fig. 2. Capacitance 
Measurement Range 
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Fig. 3 Inductance 
measurement range 


CAPACITOR SERIES INDUCTANCE 


Lead inductance can make a capacitor appear to have a larger 
value as frequency is increased. This is because the lead 
inductance ""cancels-out" some of the capacitors reactance, and 
makes its capacitance appear larger. To check for this, measure 
the capacitor at a low frequency, and watch for any dramatic 
increase as frequency increases. Fig. 4 shows the effect of leads 
ona 100 pf capacitor. Fig. 5 shows that larger capacitors must be 
measured at a lower frequency. Again, you should always check Z 
to be sure its in the high-accuracy range of Fig. 1 for best accuracy. 
(For rough checks of C the "H" and "L" indications are sufficient to 
show when the C is in range.) 


CONVERTING BETWEEN L AND C AND Z 


As mentioned, the meter shows L even when measuring C and 
vice-versa. These readings give you a rough idea of the component 
value needed to resonate with the part being tested at the 
frequency you're using. These readings would be "exact" except for 
the stray capacitance/inductance of the meter and test leads. But, 
you can get a quick idea as follows: 


If you're measuring acoil, simply switch over to the C range, and 
add 14 pf to the C reading.This is near the value of C needed to 
resonate with the coil! After measuring a capacitor, you can also 
switch to L to get a rough idea of the inductance needed to 
resonate with the C at the frequency in use. However, this L will 
always be too high, and the amount of L to subtract depends on the 
C reading. Small (less than 50 pf) C’s give the most error in this 
estimate. 


When measuring an L or C, switching to Z will give the impedance 

of the coil or capacitor at the frquency in use.(However, remember 
that this is the Z of the part in test in parallel with the 7 pF meter 
output capacitance and in series with the .02 UH internal meter 
inductance. These are often negligible.) 


Similarly, when measuring an R, switching to L shows the L value 
which has that Z at the frequency in use. Switching to C shows the 
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Fig. 5. Measure Large Capacitors 
At Low Frequencies 


equivalent C value, except you must add 7 pf to the meters C 
value because it has compensated for its own stray 
capacitance. (The L conversion has the least accuracy when C 
measures below 30 pf or so because of the resonant-frquency 
compensation discussed above.) 


Formulas are more accurate, but the above procedures can be 
handy when estimating values. 


ADJUSTING ANTENNA LENGTH 
The formulas for common antennas are (e.g.from Ref.1): 
(2) 1/4 Wave Vertical(ft) = 225/F(MHz) 


(3) Dipole length (ft) = 468/F(MHz) 


(4) Full Wave Loop (Quad)= 1005 / F(MHz) 
The formula for a 1/2 wavelength of trasmission line is: 
(5) 1/2 wave (ft.) =492 * VF / F(MHz) 


Where VF=velocity factor of the line, generally 0.66 for 
ordinary coax (RG58,RG8, etc.) and .79-.80 for equivalent foam 
coax, and higher for open-wire line. Table 1 shows values for 
some common frequencies. 


The recommended procedure when erecting an antenna is to 
make it 2 to 5 % longer than the value above...it’s easier to 
delete wire than splice it on. The values shown above are 
seldom exact in practice due to nearby objects, ground effects, 
etc. After erecting the antenna, use your meter to find the 
frequency where the lowest swr occurs. If this frequency is too 
low, you need to shorten the antenna; if too high, you need to 
lengthen it. You can make this measurement at the antenna, 
or at the other end of the feedline. A final measurement at the 
other end of the feedline (transmitter end) is recommended 
when the feedline might affect the antenna ( sloping diplole? ) 


It's recommended that you look for the extreme Z reading, 
which is more accurate than minimum SWR. Also, if you don’t 
have a 50 ohm line, the extreme Z still shows resonance. 


The procedure for changing the antenna length can be 
illustrated with an example. Say you erect a 40 meter (7.1 MHz) 
dipole and cut it a little long at 70 feet (35 feet per side.) You 
raise the antenna and go to your shack and measure its lowest 
SWR or Z at 6.521 MHz. So, your antenna is too long. The 
correct length should be: 


(6) Desired Length = Actual Length * Actual Freq./Desired 
Freq. 


For the example: 


Desired Length = 70 feet * 6.521 / 7.1 = 64.29 feet 


Frequency 1/4 Wave Vertical Dipole 


(This is shorter than the formula, which is not unusual.) So you 
must remove 70-64.29 = 5.71 feet, or 2 ft. 10 inches from each 
side. This is a big adjustment, so you might want to only 
remove 2 feet and repeat the above procedure to zero-in on the 
correct length. 


MAKING 1/4 and 1/2 WAVELENGTH 
TRANSMISSION LINES 


These lengths are often used for phased arrays, stubs, and 
have other uses. Using a loose length of cable (not connected 
to your antenna), connect the meter to the cable (Fig. 6). You 
can either short the other end of the cable or leave it open, 
whichever is convenient. Now, measure the Z of your cable vs 
frequency. You'll get a curve like Fig. 7. 


LINE SHORTED OR OPEN 
AT FAR END 


Fig. 6. Measuring Transmission Lines 


oat 


To simplify, we recommend SHORTING the other end of 
the cable and looking for the first minimum Z. As an 
example, lets say we have 50 feet of cable. We short the 
loose end and measure Z starting at 1.2 MHz. We see the Z 
rising as we increase frequency then it peaks and falls again 
to a broad minimum around 6.48 MHz, probably as low as a 
few ohms, or even zero ohms. This is the FIRST NULL 
FREQUENCY. The coax is exactly 1/2 wave at this 
frequency. By manipulating eqn. 5, the velocity factor of the 
cable is: 


(7) VF = First Null Frequency * Cable Length (ft) / 492 


1/2 Wave Coax 


Table 1. Some Common Lengths 
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Fig. 7. Transmission Line 
Impedance vs. Frequency 


Or, in the example 
(8) VF = 6.48 MHz * 50 ft/ 492 = 0.658 


Now that we know VF we can calculate the appropriate length 
using equation 5. For example, say we wanted 1/2 wave of this 
coax at 14.2 MHz. Using equation 5, the length would be 


(9) 492* 0.658 / 14.2 = 22.8 feet. 


If we cut the cable to 22.8 feet, and short the end, we should 
see the minimum Z at 14.2 MHz now, confirming that we have 
1/2 wave of line.Other lengths are obvious from the 1/2 wave 
calculation.For example, the line would be half as long (11.4 
feet) for a 1/4 wave. As Fig 7 shows, we could leave the end of 
the line OPEN and check for the minimum Z to confirm that we 
have 1/4 wave at the desired frequency. 


These measurements are usually remarkably accurate with only 
a slight discrepency between the maximum and minimum 
impedance frequencies due to second-order affects. 


By the way, once you've made this measurement you already 
know the loss of your cable, as we'll see next! 


MEASURING CABLE LOSS 


How lossy is your transmission line? Has weathering ruined it? 
Now you can tell with a very simple measurement using your 
RF Analyst. In fact there are two ways to do it. In both cases, 
connect the meter to either an open or shorted 
transmission line as in Figure 6.Cable loss increases with 
frequency , so don't be surprised to see unmeasurable loss at 
1.2 MHz, and higher loss at 28 MHz. Do these tests with a 
reasonable length of cable, say over 30 feet,since loss is 
proportional to cable length .The longer the better. 


1.SWR METHOD 


Simply measure the SWR of the cable versus frequency. A low- 
loss cable will show an "H" SWR reading. Anything less 


than 15:1 SWR will show on the meter. Simply read the loss at 
the frequency of use from Fig. 8. 

One problem with this method is that the meters indicated SWR 
is not as accurate when Z is low (less than 10 ohms). So, if you 
see inconsistent readings, check the Z at the frequency of 
measurement.Also, this method is only valid for 50 ohm 
lines.As seen from the curve, a loss as low as 0.6 dB can be 
measured ! 


2. IMPEDANCE (Z) METHOD 


Either open or short the line and find the minimum Z at the 
nulls (See Fig. 7). The cable loss at that frequency is given 
by (Ref. 1) 


(10) Loss(dB) = 8.69 * Minimum Z/ Cable Impedance 


For 50 ohm line, the loss is 


(11) Loss--50 Ohm Line (dB) = 0.17 * Minimum Z 
For example, if you measure a 4 ohm minimum Z, the loss is 
0.68 dB. 


The Z method works for any line impedance, even for a 600 
ohm line. Its disadvantage is that it only can measure at 
frequencies where the impedance goes to a minimum. But, by 
opening and shorting the line,many frequencies can be 
measured and in-between loss interpolated. An estimate of loss 
as low as 0.17 dB (1 OHM) can be obtained. 


Overall, we recommend the Z method, since extreme values of 
Z can be measured more accurately than extreme SWR's, and 
lower loss values can be measured. The SWR method can be 
used for a quick sweep. 


Please note that this is the loss when the line is terminated 
in its impedance (has 1:1 SWR). The loss will be higher at 
higher SWR's, but not significantly higher unless the SWR is 
well above 2:1.(Ref.1). 


LOSS 
(dB) 


SWR WHEN LINE 
OPEN OR SHORTED 


Fig. 8. Measuring Line Loss 
Using SWR 
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DETERMINING CABLE IMPEDANCE 


Lets say you don't know whether you have 75 or 50 ohm line. 
Simply connect a 50 ohm resistor to the far end of the cable and 
measure its input impedance as you change frequencies. If it is 
about 50 ohms at all frequencies, then it’s 50 ohm cable. If the 
impedance swings cyclicly with frequency, it’s some other 
impedance. Find the terminating resistor value which gives 
constant impedance as you change frequency and you've found 
the cable impedance. (Be sure you don't use a wirewound 
resistor for these tests, since they're inductive at RF.) This also 
works for 300 and 600 ohm lines, etc. The line doesn't have to 
be coaxial, it can can be twinlead. There is negligible imbalance 
to ground because of the plastic case. Just connect the 
twinlead to the coax connector with SHORT leads. 


CHECKING BALUNS AND OTHER 
TRANSFORMERS 


lf you have a 1:1 balun, connect a 50 ohm resistor to it's output 
(where the antenna would normally go) and measure the 
impedance at the balun input (where the feedline brings in the 
tranmitter power.) This should be a fairly constant 50 ohms, at 
least over the frequency range where you plan to use it. If you 
have a 75 ohm to 300 ohm balun, connect a 300 ohm resistor to 
its output and verify a 75 ohm input impedance over frequency. 


Perfection is not required, and even a 20% variation, or more, 
may be acceptable. 


Testing of a balun at high power is necessary to see things 
such as core saturation (toroid too small for the power), arcing, 
etc. To be safe, you should also use an in-line SWR meter, 
such as our WM-1, which works at 1 or 2 watts,and watch for 
any change in SWR as the power is increased. 


MEASURING ANTENNA IMPEDANCE 


The impedance of the antenna must be measured AT THE 
ANTENNA, not at the far end of a feedline. This is because the 
feediine can change the impedance unless the SWR is 1:1. 
One exception: If the feedline is 1/2 wave or a multiple (1 wave, 
1.5 wave, etc.) the antenna impedance will be accurate at the 
other end of the feedline. (Except for second-order affects, such 
as line loss.) 


When measuring antenna impedance be sure something is 
connected to the ground part of the coax also. Simply sticking a 
wire in the center of the coax connector may show some 
resonance, but your hand may be the other end of the antenna! 
When measuring at the antenna, simply look for an impedance 
minimum, which shows resonance. 


Be sure to disconnect the feedline from the antenna when 


measuring Z or SWR at the antenna ! Simply connect the 
RF-1 where the feedline was connected to the antenna. 
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MEASURING SWR ON LINES 
OTHER THAN 50 OHMS 


This is easy if you can reach the center of the antenna. Simply 
measure the antenna impedance at resonance-- the frequency 
where the impedance reaches a minimum. Then the SWR at 
resonance is given by: 


(Gh Ze) SWR= Minimum Z/ Feedline Z 
or 
Feedline Z/ Minimum Z 


whichever is larger. 


For example, if you measure a minimum antenna Z of 200 ohms 
and you're using 300 ohm twinlead, the SWR at resonance 
(where the Z is 200 ohms) is 300/200 = 1.5:1. Yes, the RF-1 can 
also measure twinlead as accurately as coax. Just keep the 
leads short. 


If you can't reach the center of the antenna, you could measure 
Z if you have a multiple of 1/2 wave feedline, as discussed 
above. 


In fact, it is possible to determine antenna Z for any length of 
feedline (Smith chart or equations). And, by assuming that the 
antenna resistance doesn't change much with frequency, but its 
reactance does (usually true), one can calculate the reactance 
from the measured impedance, and use the reactance to 
calculate SWR as well. But all that is beyond the scope of these 
instructions. 


CHECKING THE AFFECT OF ADDING 
RADIALS TO A VERTICAL 


You put up a vertical antenna (1/4 wave). You have a few 
radials. Now you want to boost your signal, so you add more 
radials. But how do you tell how much good they did? Should 
you add more? Have you reached the point of diminishing 
returns? This is hard to tell without accurate field-strength 
measurements (very difficult to reproduce). But the impedance 
of the antenna at resonance tells you a lot. 


A 1/4 wave vertical has a theoretical base impedance of about 
38-40 ohms, with hundreds of radials. Lets say you measure the 
base impedance (SWR doesn't tell you impedance) and find that 
it is 60 ohms--the minimum Z at resonance-- measured at the 
base of the antenna or at the other end of a 1/2 wave feedline. 
This means that you have about 20 ohms (60 minus 40) of 
ground loss. So about 1/3 of the antenna’s Z is in the ground 
loss, and so 1/3 of your power is lost. Now, you add a few 
radials. You may find that the resonant frequency is changed a 
little, but there is also a lower impedance at resonance. If it’s 
been reduced to,say, 50 ohms, you've gotten rid of 1/2 of the 
ground loss. 


This method is not perfect, but your RF-1 gives you some 
indication of what is happening...puts some numbers on it. 


Many caviats: The 40 ohms only applies to a 1/4 wave vertical 
with radials at right angles, and inthe clear. If the radials slope 
a lot, such as on a steep roof,the radiation resistance 
increases. Nearby objects (trees, structures) usually reduce Z . 
So, you can’t be too precise in applying this technique. 
However, it could also be very useful for short loaded verticals, 
where most of the power vanishes in ground loss. 


TUNING YOUR TUNER 
WITHOUT TRANSMITTING 


This a necessity for SWL’s, or for tuning up on a frequency 
without transmitting. The figure below shows how to do it. 


We don't make the switch, but you can use a Coaxial switch, or 
fashion one with a 5 or10 amp ordinary SPDT toggle switch 
and some coax connectors in a small minibox. Everything from 
Radio Shack. If you keep the leads short (a few inches), it will 
work fine. Just be sure there is NO possibility that the 
transmitter could feed DIRECTLY into the RF-1. THIS CAN 
BURN OUT THE RF-1 INSTANTLY! 


ANTENNA 
TRANSMITTER/ 
RECEIVER 
RF ANALYST 


Fig. 9. Tuning an Antenna Tuner 
Without Transmitting 


MEASURING COIL Q 


The Q of a coil can be found using the RF-1 by measuring its 
impedance at resonance. The figure below shows the method: 


COIL UNDER TEST 
OR TRAP COIL 


CAPACITOR 
MAY BE 
VARIABLE 


Fig. 10. Measuring Coil Q, or 
Trap or Tuned-Circuit Frequency 
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You must supply a capacitor which resonates with the coil at the 
frequency of interest, or close to it. You know where it resonates 
by finding the minimum Z, which will probably be in the range of 
a few ohms. There will be a VERY sharp dip in Z at resonance. 


You must also measure the impedance of the coil alone (with no 
series capacitor.) 


Then the Q is given by: 
(13) Q= Coil Z/ Minimum Z in tuned circuit. 


For example, you connect the coil across the RF-1 and measure 
its impedance as 430 ohms at the frquency of interest. Then 
you add the series capacitor as in Fig. 10, and find a minimum Z 
of 4 ohms.So the coil Q is 

430 /4= 107.5. 
(This asssumes the capacitor Q is much higher than the coil Q, 
which is almost always true.) 


Note that this method is most accurate if the minimum Z is more 
than a few ohms. You could calibrate your individual RF-1 by 
measuring small, known, 1/4 watt resistors, but the 1 ohm 
resolution remains. 


Also note that the minimum impedance represents the coil loss 
in a mobile antenna loading coil, which is what you're trying to 
minimize. So Q is an incidental parameter. Minimize R. 


MEASURING TRAP 
RESONANT FREQUENCY 


A trap is usually a parallel resonant circuit. You could put the 
RF-1 across the trap and look for the frequency where 
impedance is greatest, but this is not very accurate for two 
reasons: The impedance peak may exceed 2000 ohms and be 
hard to measure, and the 7 pF output capacitance of the RF-1 
will pull the trap lower in frequency. But, you can disconnect the 
trap capacitor from the coil at one end and measure the 
frequency where impedance reaches a minimum, as in Fig. 10. 


With this method,the RF-1 output capacitance doesn't matter, 
and the dip is extremely narrow and precise when read out on 
the RF-1 frequency counter. Just keep the leads to the RF-1 
short. 


SWL APPLICATIONS. 
SIMPLE ANTENNAS 


We discussed tuning an antenna tuner above. 


It is very interesting to check the resonant frequencies of 
common objects already in place, such as gutters, non- 
grounded window frames, door frames,etc. Often these can 
make interesting receiving antennas. (Just remember to connect 
something to the grounded (outside) part of the RF-1 coax or the 
measurement is meaningless.). The screw is also "ground." 


Indoor dipoles and other indoor antennas often deviate greatly 
from the values in Table 1. But they are easily trimmed using the 
RF-1. 


Look for a dip in Z to find resonance, rather than using SWR. 


If there’s no digital readout on your radio, you can find a 
stations exact frequency by tuning the RF-1 until you hear the 
RF-1 signal on top of the station you're listening to, then read 
out its frequency on the RF-1. You can even use harmonics of 
the RF-1 frequency to determine frequencies well above 35 
MHZ. Stick a few feet of wire inside the RF-1 coax connector to 
make it louder, or hold the RF-1 near the radio if necessary. 


USE AS A SINE-WAVE GENERATOR 


Unlike most inexpensive RF generators, the RF-1 outputis a 
true low-distortion sinewave. In addition, it’s output is fairly 
constant as frequency is varied (AGC is used), and ithas a 
digital frequency readout. These features alone makes it unique 
at its price. 


Its output is about 2 Vp-p (open circuit) with an output 
impedance of 150 ohms. To maintain lowest distortion you 
should load it down as little as possible. We recommend a pad 
consisting of a 150 ohm series resistor,with a 60 ohm resistor to 
ground. This would yield an output of about 400 mv. p-p with an 
output impedance of 50 ohms.(If harmonic distortion is not 
critical, the pad is not needed.) 


WHAT IS IMPEDANCE? 


Briefly, impedance (Z) is simply AC resistance. A DC voltmeter 
measures resistance, which is the impedance at DC... zero 
frequency. As the frequency is increased the resistance 
changes because of reactance (X). Reactance is either 
inductive (like a coil), or capacitive (capacitor). X is always 
present, but you don't notice it until the frequency is high. At 1 
MHZ and above, it is very apparent. 


An antenna is an extreme case of Z. The impedance of a dipole 
at DC is infinite (the two sides aren't connected together), yet its 
impedance at RF resonance is near 50-70 ohms or so. The 
impedance of a resistance (R) and reactance(X) in series is 


(14) Z=/ R* + X? 
Or, 
(15) Koala 


Advanced owners may have noticed that the RF-1 is a modern 
replacement for the RF noise bridge, widely used in the past. 
But it doesn't have a way to measure reactance directly (R-X 
noise bridge.) 


However, by using the above equation, X can often be 
accurately determined. Some examples: 


1.We measure Z for a dipole or vertical, etc. At resonance, 
X disappears, leaving only R (radiation resistance.) 
Now, for a small (3%) change in frequency away from 
resonance R hardly changes at all. Virtually all the impedance 
change is caused by X changing. 
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So, we can put the measured values of Z and Rin the 
equation 15 and solve for X.(This also allows 
calculation of SWR (Ref.1), but this gets messy.) 


We also know that a dipole or 1/4 vertical has capacitive 
reactance below resonant frequency, and inductive 
reactance above, so we know the sign of Z as well. 


2. For a short vertical or wire (much shorter than 1/4 wave), R is 
much less than 40 ohms, and X is large. A stub (open or 
shorted tranmission line) has almost zero R. In both of these 
cases, Z=X , to a close approximation. 


You could even connect the RF-1 to the base of your short 
antenna, switch over to the L mode, and read out the coil value, 
in UH, needed to base-load the antenna! (Yes,the short wire has 
a Capacitive reactance, but, as discussed above, the RF-1 
converts between C and L.) 


3. In general, if the reactance is inductive, you can tune out 
the inductance with a capacitor. The minimum Z gives you 
the R part, and you can calculate X from Z and R using eqn. 15. 


ADJUSTMENTS 


There are two adjustments on the unit, neither of which should 
need attention. However, here they are: 


1. LCD brightness pot 

Turn this to make the LCD brighter or dimmer. If too high 
you will see "8888." If too low, the display will be too dim 
and eventually the microprocessor will stop. 


2. Distortion adjust pot. 

This determines the purity of the sine-wave and primarily 
affects minimum SWR. If SWR can't be brought to zero, 
or if the SWR doesn't read "H" with a direct short across 
the coax connector, this could need adjustment. However, 
this adjustment is VERY tricky, and user misadjustment is 
not covered by warranty. 


We adjust it by connecting a series-tuned circuit, similar to 
Fig. 10, except with a 50 ohm resistor in series with the L and 
C. At resonance (we use about 8 MHz) the circuit looks like a 
pure 50 ohms (plus coil loss.) But any distortion on the sine 
wave increases the SWR. Simply adjust the pot for minimum 
SWR at resonance. 


In a pinch, an antenna matched through a tuner could be 
used as a load connected to the RF-1. The key is that the 
load must have an SWR near 1:1 at the RF-1 frequency, 
but a high SWR at harmonics of that frequency. Soa 
tuned circuit is needed. A 50 ohm resistor WILL NOT 
DO. 


One board must be unsoldered from the coax 
connector to make these adjustments.... another reason 
we don't recommend it. Sorry, we cannot supply a 
schematic, since this is proprietary. 


=) 


OSCILLATOR 
DISTORTION 


°© 


(TUNING 
SHAFT) 


BRIGHTNESS © 
LALAAARALL 


Fig. 11. Adjustments .made through holes in board 

with oscillator board mounted in cabinet. The unit will not operate until 
reassembled unless a special jumper is used to connect boards, so small 
changes must be made and checked after the boards are connected 
again. Removal of the oscillator board from the cabinet may break 
components/wires to the coax connector, and is strongly discouraged.. 


LIMITED ONE YEAR WARRANTY 


Autek Research warrants this product against manufacturing defects for 
one full year after the original date of consumer purchase. This warranty 
does not include damage resulting from accident, misuse, abuse, or 
unauthorized repair or alteration. This product is not weatherproof, so the 
owner must use reasonable care to protect it against the elements 
outdoors. Autek Research will not be responsible for consequential 
damages to person or property caused by use the use of our products. 
This warranty is in lieu of any other warranty expressed or implied. 


If the product becomes defective during the warranty period, we will 
repair or relace it, parts and labor included, if it is mailed to us postpaid 
with a check for $6 to cover return postage and handling enclosed inside 
the package. We have records of your name and date of purchase. 
Simply enclose a statement of your purchase date (within a month) in the 
package so we can verify your warranty date. (You will probably not get 
an invoice with your unit. Your check or charge-card statement would 
suffice in case of any confusion. This is rare.) This warranty gives you 
specific legal rights, and you may have other legal rights which vary from 
state to state. 


SERVICE OUT OF WARRANTY 


Our minimum repair charge is $25 plus $6 postage and handling (USA). 
If you should damage the unit during the first year, or the warranty has 
expired, this charge applies. 


We typically can fix 95% of all problems for the minimum charge. So 
please don’t write and tell us you're returning the unit, or ask for an 
estimate. Simply return the unit with a check for $31 in the box. Also 
enclose a detailed explanation of the problem , a way to induce any 
intermittent, etc. If the unit appears to have nothing wrong with it, the 
minimum charge still applies for checkout. On the rare occasion when 
the charge will be more, we'll get your permission before proceeding. 


REFERENCES 
1. The ARRL Antenna Book, American Radio Relay League, 
225 Main Street, Newington, Conn. 06111 (203-666-1541) 
736 pages. At this writing, $20 plus $5 S/H. Charge cards 
accepted. 


This handbook has gotten progressively better over the years. 
Antennas are discussed from the beginner and practical level all 
the way through topics normally seen only at the graduate 
engineering level. In our opinion, anyone who's bought an RF-1 
should also invest in this "classic" antenna book. 


Page 9 


There are many other excellent books covering specific topics 
listed in Ref. 1. 


If you are an author writing about the RF-1, please let us know. 
If you write a book "101 Uses for The RF Analyst," we'd 
especially like to talk to you. We'll eventually have a 
bibliography on all articles, and don't want to leave you out. 
(We also have glossy photos available for authors. Just write or 
call.) 

IN CASE OF TROUBLE AND HINTS 


This section covers common misconceptions and explains 
normal operation. more thoroughly. 

1.Impedance reads 50 ohms, yet the SWR is very high, or off 
scale. What's wrong? 


Remember, SWR is only 1:1 for a resistive 50 ohms. Any 
reactance means a higher SWR. As an extreme example, a 
capacitor can have an impedance of 50 ohms, yet it can’t take 
power, and its SWR is infinity. 


2. The displayed values never seem to settle down on large- 
value readings, for example large Zor C. 


First be sure that the connection is not loose. It is normal for 
readings to change several times a second if the last digit (or 
even two) exceed the measurement tolerance. Simply use the 
average reading. The multiplexed display may also show 
occasional "ghost" segments, especially at large viewing 
angles. 


3.Wher | listen to the unit on my radio, it has a raspy tone. 


This is normal. The microprocessor is FM modulating the 
oscillator, and some of the coils are affected by 60 Hz AC. 
While it sounds strange, this has no effect on the accuracy of 
the unit, since the effective bandwidth of the oscillator is much 
narrower than your antenna, and the oscillator has little 
harmonic distortion, which is what counts. We didn’t design it 
as a VFO. 


4. | seem to get wrong readings when | measure........ Is 
something wrong with the meter? 


The short answer is probably no. In testing the meter we often 
Came across readings that "couldn't be right." Yet, once we 
understood what the load was doing, the meter was always 
vindicated. It is easy to verify SWR and impedance with 
resistors. For example, connect a 150 ohm resistor with short 
leads and verify about 150 ohms and 3:1 SWR. You've now 
entered the "twilight zone" of RF measurements, where 1" 
wires can look like 20 ohm resistors, and the meter may be 
smarter than you are. Learn from it. 


Please note that we cannot give specific advice on your 
antenna problem, any more than your voltmeter 
manufacturer would help you fix a TV. We’re sorry, but 
any correspondence along these lines can't be 
responded to. We hope you understand that this could turn 
into a full time job otherwise. If you do write, enclose a self- 
addressed stamped envelope (S.A.S.E.) for quicker response. 


LATE NOTES 


These notes were written after several months of production and reflect 
user experience and some points not covered above. 


MEASURING VERY SMALL Z 


The RF-1 has a “suckout" below 4 ohms due to diode drops and the A/D. 3 
ohms or less may read zero, or 1-2 ohms. However, accurate 
measurements are easily made by inserting a small resistor in series with 
the load.For example, insert a 10 ohm resistor in series, and a 2 ohm load 
will read 12 ohms. Adding or deleting a series 1/2 ohm resistor can even 
extend the accuracy to 1/2 ohm. Note that this only works with non-reactive 
Z , but this is the case when measuring feedline loss, 1/2 wave etc. lines, 
coil Q, small resonant loops, or anything at its resonant frequency. 


MEASURING VERY SMALL L 


Software PC2.2 icreased L resolution to as low as .001 uH. The meter 
easily measures below .04 uH by using a few inches of lead wire, 
measuring at 30-35 MHZ, and subtracting lead inductance. However, note 
that the last digit of L may exceed A/D accuracy, so this digit may skip 
several values, or even "go backwards” for tiny L changes. This is normal. 


TUNING YAGI AND QUAD PARASITIC ELEMENTS 


The general procedure is to break the parasitic element and insert the RF- 
1.For example, break the quad reflector wire and insert the RF1 where the 
wire was broken. Then adjust the RF1 frequency to find minimum 
impedance,and hence resonance. This should be about 5% below the 
transmitted frequency for a reflector, and 5% above for a director. These 
may not be best because of interaction with the driven element, so several 
tests at different parasitic resonant frequencies may be needed. The 
advantage of the RF-1, as opposed to a grid-dip or SWR meter, is its 
narrow Z dip, and frequency accuracy. You can make extremely accurate 
and repeatable measurements as you proceed. 


USE OF Z FOR RESONANCE MEASUREMENTS 


Many owners are still in the habit of using SWR only, even though Z is 
much more accurate because of its 1 ohm resolution and total lack of 
"suckin." We emphasize again: AN ANTENNA IS RESONANT AT THE 
FREQUENCY OF MINIMUM Z. Tune for a Z dip and you find resonance, 
and minimum SWR. (This does not apply to the input of a tuner or matching 
network, however, just most "bare” antennas. ) 


METER BURNOUT 


The meter can withstand 50+ VDC , and about 50 v p-p RF. This is 2 watts 
of RF power (into 150 ohms). At this writing, only one owner has had this 
problem, which is NOT covered by warranty. However, please exercise 
caution: 

1. Discharge all capacitors. Don’t measure circuitry where high DC 
or RF voltages are present. 

2. Never leave the meter connected to ANY antenna while transmitting 
high power on a VERY CLOSE antenna. This might induce more 
than 2 watts into the RF1. Beware of very close antennas on Field 
Day, and never leave the RF1 on one element of a phased array or 
yagi/quad while transmitting on another element. (2M handhelds 
should be no problem.) 

3. If you suspect your antenna may have built up a large static charge, 
briefly discharge the static before connecting the RF 1. 

Also note that extremely high power broadcast stations nearby can disrupt 
the meter readings, although not burn it out. One owner, living in the 
shadow of a 50 KW AM stations antenna, had problems.(A series L/C trap 
is a possible solution.) 
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BATTERY INSTALLATION 


‘Obtain a standard 9 volt batterry. Use an alkaline battery for best 


(I out 12 hours of intermittent use.) Using your thumb, slide 
Ck the battery compartment on the back. This may take some 
assute. Don't pull it up -- it slides. Install the ene a without 


| eli i INITIAL FAMILIARIZATION 
pb the on/off switch. The first number which flashes is the 


ogram ‘code version, e.g. PC2.0. A higher number indicates 


er software, which may reflect even a minor, unnoticeable, 


N 
of hi meters stray output capacitance at the frequency in use. If 


i 


ap 
for any, impedance above 2000 ohms. 


ange, or could even reflect a hardware change. This is the 
odel number" of your unit. 


\ Qn rod turn the unit on it enters the FREQ mode. The "tune" 
b changes the frequency. The "fine" knob also changes the 


i | juency, but much slower, for bandspread when zeroing in ona 
ibid 


Da ag Now, hold down the band button. Notice that the unit 
on mnuausly cycles between bands. 


\ °) /, | tap the SWR button. An upper box appears in the left digit 
showing you're in the SWR mode, but the SWR reading is "H," 
né aning too HIGH to register,since nothing is connected to the 


of connector. The "H" appears for any SWR above about 15:1. 


\ 


Hi tap the Z button. The meter is now reading the impedance 


re at a low frequency, a lower box appears in the left digit, 
showing - you're in the Z (IMPEDANCE) mode, and an "H" 
ears: in the right digit, meaning too HIGH. The "H" appears 


Now, anarige bands by tapping or holding the band button. Note 


that the new frequency appears first (briefly) and then the meter 


verts back to the previous mode selected, in this case 
imp ance. Note that at the higher frequencies, the impedance of 
the in eters stray output capacitance...about 7 pf..is displayed. 


hil this below. 


Now, tap the C button. A small c appears at the lower left, 
indicating the C mode. The meter will probably show a large "L" in 


the 


right digit, meaning that the capacitance is too low to 


measure. i 


WwW, tap the L button. Instead of a small c, a smail L appears in 


2 rst digit. The right digit show "H", meaning the inductance is 
9 high to measure. Remember, the left digit shows you which 
tii you’ re in, and the right digit shows any overrange-- 


OW i hold down the FREQ and SWR buttons, and release them 


+ same time. Notice that the meter now cycles between the 
2 and SWR modes. Try the same with the FREQ and C 


Price: $3.00 


buttons to cycle between these two modes. In fact, if you 
hold down 3 buttons, you can usually cycle between 3 
modes, but more may "lock up" the computer, and you'll have 
to turn the unit off/on to reset it. 

BATTERY 
The unit has an “automatic off" feature to save the battery. It 
will automatically turn itself off after about 20 minutes of no 
use--no button pushed. To disable this feature: First turn the 
unit off. Then hold down the frequency button. Then tap the 
on/off button. You will not see the PCx.x een: 
confirming that auto-off is disabled. 


The unit is totally voltage regulated as the 9 volt battery 
drops to 6.5V. Between 5.5 and 6.5V the accuracy is 
degraded a few percent. At 5.5V the display dims very 
noiceably as a reminder to replace the battery. The unit 
draws 35-60 ma.--the most at the highest frequencies. It can 
be run from any DC source 6.5 to 15 V. 


IMPEDANCE MEASUREMENT 


RF impedance is measured by rectifying RF voltages using 
diodes. These diodes introduce errors in the measurement 
which are compensated by the microprocessor software , but 
not quite perfectly. In addition, even an inch of lead wire to a 
resistor can produce a noticeable change in Z at the higher 
frequencies ! 


Because of the above, a DC digital voltmeter will be more 
accurate than your RF ANALYST for measuring DC values 
of resistors, but is, of course, useless for measuring RF 
impedance. 


The figure below shows impedance accuracy. Note that 
accuracy is best near 150 ohms, and degrades below 20 
and above 900 ohms. Your unit may fall outside the "typical" 
curve at a few points, but it is likely to be more accurate 
overall. Most antennas, except short verticals and small 
loops, fall within the high-accuracy range. 
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Fig. 1. Typical Impedance Accuracy 
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iI or the. purists, the meter itself has a parallel output 
HH apacitance of 6 to 7 pF, and a series inductance of .02 UH. 

‘|| leither of these are compensated by the microprocessor in the 
i Z mode! since this wouldn't make sense. So bear in mind that 
i] ou are. wipesutng not only the load, but the above values in 


ij 
| di this is no problem. But you can see it, for example, 
| when the meter is at a high frequency with nothing connected. 
i fhe Z is not infininity! Why? You are measuring the Z of the 
‘| Output capacitance of the meter. Note that this has a negligible 
| iffect on antenna resonant impedance measurements, because 
I it is reactive, so it only shifts the apparent resonant frequency an 
HII significant amount. 


| ike & note that most of the meters internal L and C is in the coax 
onnecte r. When coax is connected to the meter, these become 
art oF the "transmission line" and virually disappear. 

wi 


i ne SWR 


i} 


Hi WR is Descused relative to 50 ohms. SWR is generally 
curate to 10% below 3:1, and 20% up to 6:1. The accuracy 
| {ends tbibe better for large Z's than for Z < 10 ohms. 

| Please note that there is a “suckout" effect below SWR's of 1.2 
Ii ‘nee by diode drops.This is typical of most SWR bridges, 

though most manufacturers don't mention it. So we're all 
lappy with our "perfect" 1:1 SWR's. And, as a practical matter, a 
: 2: 1 SWR means less than 1% reflected power ! 


i Ve are. mentioning it because the RF analyst is meant to be 
erious | instrument which does not mislead you. Fortunately, the 
fi function can give you more accurate SWR below 1.2 as 
ih thown by an example: 


le measured a commercial dummy load, and found its Z to 
ary from 47 ohms. at 1.2 MHz to 56 ohms at 35 MHz. However, 
| he SWR read 1.0 over this range due to "suckout." But, we 
| ‘ity that the SWR is at least as high as given by the formula : 


! | (i) -SWR >= Z/50 or 50/Z, whichever is larger. 
Flin this | case, we know the SWR is at least 56/50= 1.12 at 35 
MHz. It could be higher if reactance is significant, however. But 
we've learned that it's at least 1.12:1, but less than about 1.2, 

where the SWR reading would kick up. And, of course, we know 


| } the Ipcance extremely accurately. 


_L& C MEASUREMENT 


eed aah 


} Nhe REA calculates L and C by combining the measured Z and 
‘frequency to yield L or C. It is important to note that the meter 
iwill not tell you whether a coil or capacitor is connected to it! If 
you connect a coil, or a resistor, it will also show a capacitance 
jon the C range! This is handy, as discussed below. 


The basic L and C accuracy is the same as the impedance 
accuracy. That is, to estimate accuracy, switch to the Z mode 
‘briefly, and see that the Z is somewhere in the 20 to 900 ohm 


‘Tange for best accuracy. This will usually be true. For example, a 


| UH coil is typical for an antenna tuner at 7 MHz. This coil has a 
| 


Z of about 220 ohms at 7 MHz. (For C greater than 2000 pF 
orso, C accuracy is degraded because the possible steps 
in displayed C become very large.) 


The meter will over-range...show "H" or "L" in the right digit.. 
when the impedance is greater than 2000 ohms, or less than 
8 ohms. A large capacitor or coil will read "H.” If you reduce 
the frequency you may be able to bring it within range. 
Similarly, if you get a "L" reading in the right digit, try 
increasing the frequency. This is important. 


The meters internal 7 pF capacitance is subtracted from 
any C readings, so you don't notice it.But, when 
measuring capacitors with test leads you must subtract any 
lead capacitance. Simply lay the leads down (open circuit) 
and measure any residual C before connecting to the part to 
be measured. Then subtract this residual from the measured 
value. 


When measuring coils, short the test leads and measure the 
residual L of the leads,then subtract this from the measured 
L.The meters internal L of .02 uH. is not subtracted 
from the reading as the 8 pF stray capacitance is, but you 
take care of that when you short the test leads. 


There is another factor when measuring L. The 7 pf internal 
meter capacitance tends to make the L look larger near 
frequencies where the coil "parallel resonates" with 7 pF. 
The microprocessor does some complicated calculations to 
compensate for this. As you increase frequency toward 
resonance you may see a slight change in apparent L, then 
an abrupt "H" even though the impedance is still well below 
2000 ohms. The microprocessor overranges since it knows 
its L measurement will not be very accurate. 


Combining the 8 ohm, 2000 ohm, and resonance limits, the 
measurement range of the meter is shown below for 
reference. Remember, the meter warns you by overranging 
when it’s about to become inaccurate, so you don't need to 
carry these curves around with you. 


4 8 12 16 20 24 28 32 36 
F (MHz ) 


Fig. 2. Capacitance 
Measurement Range 
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@ 12 16 20 24 28 32 36 


F (MHz ) 
Fig. 3 Inductance 
measurement range 


ic Vara) ‘These readings give you a rough idea of the component 
value. needed to resonate with the part being tested at the 


wi as frequency increases. Fig. 4 shows the effect of leads 
100 pf capacitor. Fig. 5 shows that larger capacitors must be 


mi asured at a lower frequency. Again, you should always check Z 
@ sure its in the high-accuracy range of Fig. 1 for best accuracy. 
(For rough checks of C the "H" and "L" indications are sufficient to 


WT 


winter the C is in range.) 


oo capacitance/inductance of the meter and test leads. But, 
Ue@an get a quick idea as follows: 


hate, with the coil! Atter measuring a capacitor, you can also 


fae) to L to get a rough idea of the inductance needed to 
3 hate with the C at the frequency in use. However, this L will 


ys be too high, and the amount of L to subtract depends on the 
ding. ‘Small (less than 50 pf) C’s give the most error in this 


en measuring an Lor C, switching to Z will give the impedance 


H | 


of the coil or capacitor at the frquency in use. (However, remember 


tha 


this is the Z of the part in test in parallel with the 7 pF meter 


output capacitance and in series with the .02 UH internal meter 


ind 


\ctance. These are often negligible.) 


Si BL Wneo measuring an R, switching to L shows the L value 


ch has that Z at the frequency in use. Switching to C shows the 
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Fig. 5. Measure Large capacitors 
At Low Frequencies 


i 


equivalent C value, except you must add 7 pf to the meters C 
value because it has compensated for its own stray 
capacitance. (The L conversion has the least accuracy when C 
measures below 30 pf or so because of the resonant-frquency 
compensation discussed above. ) 


Formulas are more accurate, but the above procedures can be 
handy when estimating values. 


ADJUSTING ANTENNA LENGTH 
The formulas for common antennas are (e.g.from Ref.1): 


1/4 Wave Vertical(ft) = 225/F(MHz) 


(2) 


(3) Dipole length (ft) = 468/F(MHz) 
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(4) i Full Wave Loop (Quad)= 1005 / F(MHz) (This is shorter than the formula, which is not unusual.) So yot 
must remove 70-64.29 = 5.71 feet, or 2 ft. 10 inches from eact 


! ‘The formula for a 1/2 wavelength of trasmission line is: side. This is a big adjustment, so you might want to only 
1 vik remove 2 feet and repeat the above procedure to zero-in on th 
Hitt 1/2 wave (ft.) =492 * VF / F(MHz) correct length. 

i Wri VF=velocity factor of the line, generally 0.66 for MAKING 1/4 and 1/2 WAVELENGTH 
IH ‘ordinary coax (RG58,RG8, etc.) and .79-.80 for equivalent foam 

| | TRANSMISSION LINES 


coax, § and higher for open-wire line. Table 1 shows values for 
aah eommon frequencies. 


These lengths are often used for phased arrays, stubs, and 
have other uses. Using a loose length of cable (not connectec 
to your antenna), connect the meter to the cable (Fig. 6). You 
can either short the other end of the cable or leave it open, 
whichever is convenient. Now, measure the Z of your cable vs 
frequency. You'll get a curve like Fig. 7. 


The dommended procedure when erecting an antenna is to 
imake it 2 to 5 % longer than the value above...it's easier to 
‘delete wire than splice it on. The values shown above are 
Hl seldom exact in practice due to nearby objects, ground effects, 
i: tc. After erecting the antenna, use your meter to find the 
frequency where the lowest swr occurs. If this frequency is too 


| |Jow, you need to shorten the antenna; if too high, you need to 


| | Jengthen it. You can make this measurement at the antenna, Be ble abled Pao Resa te 
‘or at the other end of the feedline. A final measurement at the ae 


ther. end of the feedline (transmitter end) is recommended CS —— 
it ie feedline might affect the antenna ( sloping diplole? ) 8 LJ 


| tr oy ‘tecommended that you look for the extreme Z reading, 
which is more accurate than minimum SWR. Also, if you don't Fig. 6. Measuring Transmission Lines 


i | have a 50 ohm line, the extreme Z still shows resonance. 
fj Hh 


Ht The procedure for changing the antenna length can be 
|) illustrated with an example. Say you erect a 40 meter (7.1 MHz) 
a | ‘dipole and cut it a little long at 70 feet (35 feet per side.) You 
l| ‘raise cr antenna and go to your shack and measure its lowest 
WwW a Z at 6.521 MHz. So, your antenna is too long. The 


To simplify, we recommend SHORTING the other end of 
the cable and looking for the first minimum Z. As an 
example, lets say we have 50 feet of cable. We short the 
loose end and measure Z starting at 1.2 MHz. We see the Z 
rising as we increase frequency then it peaks and falls again 
to a broad minimum around 6.48 MHz, probably as low as a 
few ohms, or even zero ohms. This is the FIRST NULL 
FREQUENCY. The coax is exactly 1/2 wave at this 
frequency. By manipulating eqn. 5, the velocity factor of the 
cable is: 


(7) VF = First Null Frequency * Cable Length (ft) / 492 


Frequency 1/4 Wave Vertical Dipole QUAD 1/2 Wave Coax 
(N (VF= 0.66). 


if} t! 
| Le  py e in me  mm 


Table 1. Some Common Lengths 
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Fig. 7. Transmission Line 
Impedance vs. Frequency 


Now. that we know VF we can calculate the appropriate length 
Sif is Gaiaion 5. For example, say we wanted 1/2 wave of this 


wave of line.Other lengths are obvious from the 1/2 wave 
Ci culation. For example, the line would be half as long (11.4 
feet) for a 1/4 wave. As Fig 7 shows, we could leave the end of 
the line OPEN and check for the minimum Z to confirm that we 
| have 1 1a Wave at the desired frequency. 


iF se measurements are usually remarkably accurate with only 
a/slight discrepency between the maximum and minimum 
mepeanee frequencies due to second-order affects. 

iit i Mi 
By the way, once you've made this measurement you already 
kn ow the loss of your cable, as we'll see next! 


H, MEASURING CABLE LOSS 


ow lossy is your transmission line? Has weathering ruined it? 
Ow you. can tell with a very simple measurement using your 
F Analyst. In fact there are two ways to do it. In both cases, 
| connect the meter to either an open or shorted 
transmission line as in Figure 6.Cable loss increases with 
fr requency , so don't be surprised to see unmeasurable loss at 
Hi 2 MHz, and higher loss at 28 MHz. Do these tests with a 
|| ‘sonable length of cable, say over 30 feet,since loss is 
ph peter to cable length .The longer the better. 


s nply measure the SWR of the cable versus frequency. A low- 
O88 cable will show an "H" SWR reading. Anything less 


than 15:1 SWR will show on the meter. Simply read the loss at 
the frequency of use from Fig. 8. 

One problem with this method is that the meters indicated SWR 
is not as accurate when Z is low (less than 10 ohms). So, if you 
see inconsistent readings, check the Z at the frequency of 
measurement.Also, this method is only valid for 50 ohm 
lines.As seen from the curve, a loss as low as 0.6 dB can be 
measured ! 


2. IMPEDANCE (2) METHOD 


Either open or short the line and find the minimum Z at the 
nulls (See Fig. 7). The cable loss at that frequency is given 
by (Ref. 1) 


(10) Loss(dB) = 8.69 * Minimum Z/ Cable Impedance 
For 50 ohm line, the loss is 


(11) Loss--50 Ohm Line (dB) = 0.17 * Minimum Z 
For example, if you measure a 4 ohm minimum Z, the loss is 
0.68 dB. 


The Z method works for any line impedance, even for a 600 
ohm line. Its disadvantage is that it only can measure at 
frequencies where the impedance goes to a minimum. But, by 
opening and shorting the line, many frequencies can be 
measured and in-between loss interpolated. An estimate of loss 
as low as 0.17 dB (1 OHM) can be obtained. 


Overall, we recommend the Z method, since extreme values of 
Z can be measured more accurately than extreme SWR's, and 
lower loss values can be measured. The SWR method can be 
used for a quick sweep. 


Please note that this is the loss when the line is terminated 
in its impedance (has 1:1 SWR). The loss will be higher at 
higher SWR’s, but not significantly higher unless the SWR is 
well above 2:1.(Ref.1). 


LOSS 
(dB) 


SWR WHEN LINE 
OPEN OR SHORTED 


Fig. 8. Measuring Line Loss 
Using SWR 
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_ DETERMINING CABLE IMPEDANCE 


re say you don't know whether you have 75 or 50 ohm line. 
Simply connect a 50 ohm resistor to the far end of the cable and 
easure its input impedance as you change frequencies. If it is 
about 50 ohms at all frequencies, then it’s 50 ohm cable. If the 
mpedance swings cyclicly with frequency, it’s some other 
Mpedance. Find the terminating resistor value which gives 
constant impedance as you change frequency and you've found 
he cable impedance. (Be sure you don't use a wirewound 
esistor for these tests, since they're inductive at RF.) This also 


| works for 300 and 600 ohm lines, etc. The line doesn't have to 


be coaxial, it can can be twinlead. There is negligible imbalance 
© ground because of the plastic case. Just connect the 


Ht twinlead to the coax connector with SHORT leads. 


1H a 
iW 4 ili 


CHECKING BALUNS AND OTHER 
| TRANSFORMERS 


| i ify oul have a 1:1 balun, connect a 50 ohm resistor to it's output 
| (where the antenna would normally go) and measure the 


| mpedance at the balun input (where the feedline brings in the 
ranmitter power.) This should be a fairly constant 50 ohms, at 
@ast over the frequency range where you plan to use it. If you 
ve. a 16 ohm to 300 ohm balun, connect a 300 ohm resistor to 
is output and verify a 75 ohm input impedance over frequency. 


-erfection i is not required, and even a 20% variation, or more, 


| | may be Beebe. 


i) i) 4 
resting of a balun at high power is necessary to see things 


H Hh uch as core saturation (toroid too small for the power), arcing, 
@ tc. To be safe, you should also use an in-line SWR meter, 
| such as our WM-1, which works at 1 or 2 watts,and watch for 


iny change i in SWR as the power is increased. 


wt MEASURING ANTENNA IMPEDANCE 


ae 


HI The impedance of the antenna must be measured AT THE 


if 


pe not at the far end of a feedline. This is because the 


ir nthe center of the coax connector may show some 
ance, but your hand may be the other end of the antenna! 
Irich ‘measuring at the antenna, simply look for an impedance 


“minimum, which shows resonance. 


1 


‘Be sure to disconnect the feedline from the antenna when 


14h 


easuring Z or SWR at the antenna ! Simply connect the 


AF where the feedline was connected to the antenna. 
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MEASURING SWR ON LINES 
OTHER THAN 50 OHMS 


This is easy if you can reach the center of the antenna. Simply 
measure the antenna impedance at resonance-- the frequency 
where the impedance reaches a minimum. Then the SWR at 
resonance is given by: 


(12) SWR= Minimum Z/ Feedline Z 


or 
Feedline Z/ Minimum Z 
whichever is larger. 


For example, if you measure a minimum antenna Z of 200 ohms 
and you're using 300 ohm twinlead, the SWR at resonance 
(where the Z is 200 ohms) is 300/200 = 1.5:1. Yes, the RF-1 can 
also measure twinlead as accurately as coax. Just keep the 
leads short. 


If you can’t reach the center of the antenna, you could measure 
Z if you have a multiple of 1/2 wave feedline, as discussed 
above. 


In fact, it is possible to determine antenna Z for any length of 
feedline (Smith chart or equations). And, by assuming that the 
antenna resistance doesn't change much with frequency, but its 
reactance does (usually true), one can calculate the reactance 
from the measured impedance, and use the reactance to 
calculate.SWR as well. But all that is beyond the scope of these 
instructions. 


CHECKING THE AFFECT OF ADDING 
RADIALS TO A VERTICAL 


You put up a vertical antenna (1/4 wave). You have a few 
radials. Now you want to boost your signal, so you add more 
radials. But how do you tell how much good they did? Should 
you add more? Have you reached the point of diminishing 
returns? This is hard to tell without accurate field-strength 
measurements (very difficult to reproduce). But the impedance 
of the antenna at resonance tells you a lot. 


A 1/4 wave vertical has a theoretical base impedance of about 


38-40 ohms, with hundreds of radials. Lets say you measure the 
base impedance (SWR doesn't tell you impedance) and find that 
it is 60 ohms--the minimum Z at resonance-- measured at the 
base of the antenna or at the other end of a 1/2 wave feedline. 
This means that you have about 20 ohms (60 minus 40) of 
ground loss. So about 1/3 of the antenna’s Z is in the ground 
loss, and so 1/3 of your power is lost. Now, you add a few 
radials. You may find that the resonant frequency is changed a 
little, but there is also a lower impedance at resonance. If it's 
been reduced to,say, 50 ohms, you've gotten rid of 1/2 of the 
ground loss. 


This method is not perfect, but your RF-1 gives you some 
indication of what is happening...puts some numbers on it. 
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any caviats: The 40 ohms only applies to a 1/4 wave vertical 
ith radials at right angles, and in the clear. If the radials slope 
allot, such as ona steep roof,the radiation resistance 
J creases. Nearby objects (trees, structures) usually reduce Z . 
bin you can 't be too precise in applying this technique. 
Hol vever, it could also be very useful for short loaded verticals, 
Wi ere nest of the power vanishes in ground loss. 


! | TUNING YOUR TUNER 
We ee “WITHOUT TRANSMITTING 

Hh 

T nis § a inacessity for SWL’s, or for tuning up on a frequency 


"i hout transmitting. The figure below shows how to do it. 


v e don't t make the switch, but you can use a coaxial switch, or 
fa shion one with a 5 or10 amp ordinary SPDT toggle switch 
di. some coax connectors in a small minibox. Everything from 
adio Shack. If you keep the leads short (a few inches), it will 
drk fine. Just be sure there is NO possibility that the 
shatter could feed DIRECTLY into the RF-1. THIS CAN 
BL shit OUT THE RF-1 INSTANTLY! 


ANTENNA 


pened 
O TUNER 
O 


Fig. 9. Tuning an Antenna Tuner 
Without Transmitting 
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Ue _ MEASURING COIL Q 


The Q bia oo can be found using the RF-1 by measuring its 
impedance : at resonance. The figure below shows the method: 


VW ee 
H 
| 


an COIL UNDER TEST 
ay OR TRAP COIL 


CAPACITOR 
MAY BE 
VARIABLE 


Fig. 10. Measuring Coil Q, or 
‘Trap or Tuned-Circuit Frequency 
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You must supply a capacitor which resonates with the coil at the 
frequency of interest, or close to it. You know where it resonates 
by finding the minimum Z, which will probably be in the range of 
a few ohms. There will be a VERY sharp dip in Z at resonance. 


You must also measure the impedance of the coil alone (with no 
series capacitor.) 


Then the Q is given by: 
(13) Q= Coil Z/ Minimum Z in tuned circuit. 


For example, you connect the coil across the RF-1 and measure 
its impedance as 430 ohms at the frquency of interest. Then 
you add the series capacitor as in Fig. 10, and find a minimum Z 
of 4 ohms.So the coil Q is 

430 / 4 = 107.5. 
(This asssumes the capacitor Q is much higher than the coil Q, 
which is almost always true.) 


Note that this method is most accurate if the minimum Z is more 
than a few ohms. You could calibrate your individual RF-1 by 
measuring small, known, 1/4 watt resistors, but the 1 ohm 
resolution remains. 


Also note that the minimum impedance represents the coil loss 
in a mobile antenna loading coil, which is what you're trying to 
minimize. So Q is an incidental parameter. Minimize R. 


MEASURING TRAP 
RESONANT FREQUENCY 


A trap is usually a parallel resonant circuit. You could put the 
RF-1 across the trap and look for the frequency where 
impedance is greatest, but this is not very accurate for two 
reasons: The impedance peak may exceed 2000 ohms and be 
hard to measure, and the 7 pF output capacitance of the RF-1 
will pull the trap lower in frequency. But, you can disconnect the 
trap capacitor from the coil at one end and measure the 
frequency where impedance reaches a minimum, as in Fig. 10. 


With this method,the RF-1 output capacitance doesn't matter, 
and the dip is extremely narrow and precise when read out on 
the RF-1 frequency counter. Just keep the leads to the RF-1 
short. 


_SWL APPLICATIONS. 
SIMPLE ANTENNAS 


We discussed tuning an antenna tuner above. 


It is very interesting to check the resonant frequencies of 
common objects already in place, such as gutters, non- 
grounded window frames, door frames,etc. Often these can 
make interesting receiving antennas. (Just remember to connect 
something to the grounded (outside) part of the RF-1 coax or the 
measurement is meaningless.). The screw is also "ground." 


Indoor dipoles and other indoor antennas often deviate greatly 
from the values in Table 1. But they are easily trimmed using the 
RF-1. 
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| " btations exact frequency by tuning the RF-1 until you hear the 


k for a dip in Z to find resonance, rather than using SWR. 


f there’ $ no digital readout on your radio, you can find a 


Males on top of the station you're listening to, then read 
out hd fl sauency on the RF-1. You can even use harmonics of 


Mt zs Stick a few feet of wire inside the RF-1 coax connector to 
nake! Ht louder, or hold the RF-1 near the radio if necessary. 


USE AS A SINE-WAVE GENERATOR 
st inexpensive RF generators, the RF-1 output is a 
ue low- -distortion sinewave. In addition, it's output is fairly 
ant as frequency is varied (AGC is used), and it has a 
Bi pyery readout. These features alone makes it unique 


rie iho of a 150 ohm series resistor, with a 60 ohm resistor to 
fini This would yield an as of about 400 mv. p-p with an 


cakes resistance, which is the impedance at DC... zero 
equency. As the frequency is increased the resistance 
“changes because of reactance (X). Reactance is either 
ini \ductive (like a coil), or capacitive (Capacitor). X is always 


i i resent, ‘but you don't notice it until the frequency is high. At 1 
i i HZ and above, it is very apparent. 


i 


Wit Z=/ R2 + xX? 
he or, 
(15) X =/Z2- R? 


A dvanced owners may have noticed that the RF-1 is a modern 


Wi eplacement for the RF noise bridge, widely used in the past. 
| But it doesn't have a way to measure reactance directly (R-X 
ine rage) 


He wever, by using the above equation, X can often be 
lig peutately determined. Some examples: 


HA We iibdsure Z for a dipole or vertical, etc. At resonance, 


disappears, leaving only R (radiation resistance) 
, | for a small (3%) change in frequency away from 
@sonance R hardly changes at all. Virtually all the impedance 


ch ange | is caused by X changing. 
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So, we can put the measured values of Z and R in the 
equation 15 and solve for X.(This also allows 
calculation of SWR (Ref.1), but this gets messy.) 


We also know that a dipole or 1/4 vertical has Capacitive 
reactance below resonant frequency, and inductive 
reactance above, so we know the sign of Z as well. 


2. For a short vertical or wire (much shorter than 1/4 wave), Ris 
much less than 40 ohms, and X is large. A stub (open or 
shorted tranmission line) has almost zero R. In both of these 
cases, Z=X , to a close approximation. 


You could even connect the RF-1 to the base of your short 
antenna, switch over to the L mode, and read out the coil value, 
in UH, needed to base-load the antenna! (Yes,the short wire has 
a Capacitive reactance, but, as discussed above, the RF-1 
converts between C and L.) 


3. In general, if the reactance is inductive, you can tune out 
the inductance with a capacitor. The minimum Z gives you 
the R part, and you can calculate X from Z and R using eqn. 15. 


ADJUSTMENTS 


There are two adjustments on the unit, neither of which should 
need attention. However, here they are: 


1. LCD brightness pot 

Turn this to make the LCD brighter or dimmer. If too high 
you will see-“8888." If too low, the display will be too dim 
and eventually the microprocessor will stop. 


2. Distortion adjust pot. 

This determines the purity of the sine-wave and primarily 
affects minimum SWR. If SWR can't be brought to zero, 
or if the SWR doesn't read "H" with a direct short across 
the coax connector, this could need adjustment. However, 
this adjustment is VERY tricky, and user misadjustment is 
not covered by warranty. 


We adjust it by connecting a series-tuned circuit, similar to 
Fig. 10, except with a 50 ohm resistor in series with the L and 
C. At resonance (we use about 8 MHz) the circuit looks like a 
pure 50 ohms (plus coil loss.) But any distortion on the sine 
wave increases the SWR. Simply adjust the pot for minimum 
SWR at resonance. 


In a pinch, an antenna matched through a tuner could be 
used as a load connected to the RF-1. The key is that the 
load must have an SWR near 1:1 at the RF-1 frequency, 
but a high SWR at harmonics of that frequency. Soa 
tuned circuit is needed. A 50 ohm resistor WILL NOT 
DO. 


One board must be unsoldered from the coax 
connector to make these adjustments.... another reason 
we don't recommend it. Sorry, we cannot supply a 
schematic, since this is proprietary. 
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Is ih. board mounted in sable The unit will not operate until 
eer unless a special jumper is used to connect boards, so small 
$ must be made and checked after the boards are connected 


ute| lgacd ran warrants this product aires manufacturing defects for 
year after the original date of consumer purchase. This warranty 


All ft harkea repair or alteration. This product is not weatherproof, so the 

rmust use reasonable care to protect it against the elements 
t ii rs. Autek Research will not be responsible for consequential 
I ges t to person or property caused by use the use of our products. 
& Warr nty is in lieu of any other warranty expressed or implied. 


a 


le roduct becomes defective during the warranty period, we will 
or relace it, parts and labor included, if it is mailed to us postpaid 
heck for $6 to cover return postage and handling ($18 outside 


U: poe inside the package. We have records of your name and 
date of purchase. Simply enclose a statement of your purchase date 
(wit a month) in the package so we can verify your warranty date. 
(You i probably not get an invoice with your unit. Your check or charge- 
rd Statement would suffice in case of any confusion. This is rare.) This 


i Wid ad you specific legal Se and you may have other legal 


pically can fix 95% of all problems for the minimum charge. So 
5 }don't write and tell us you're returning the unit, or ask for an 
ate. Simply return the unit with a check for $31 in the box. Also 

a detailed explanation of the problem , a way to induce any 
rmi tent, etc. If the unit appears to have nothing wrong with it, the 
imum charge still applies for checkout. On the rare occasion when 
C f arge will be more, we'll get your permission before proceeding. 


We REFERENCES 

ARRL Antenna Book, American Radio Relay League, 
DBE Main Street, Newington, Conn. 06111 (203-666-1541) 
pages. At this writing, $20 plus $5 S/H. Charge cards 


Ha andbook has gotten progressively better over the years. 

e ’n as are discussed from the beginner and practical level all 
3} W y through topics normally seen only at the graduate 
i i ering level. In our opinion, anyone who's bought an RF-1 
luld also invest in this "classic" antenna book. 
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There are many other excellent books covering specific topics 
listed in Ref. 1. 


If you are an author writing about the RF-1, please let us know. 
If you write a book "101 Uses for The RF Analyst,” we'd 
especially like to talk to you. We'll eventually have a 
bibliography on all articles, and don't want to leave you out. 
(We also have glossy photos available for authors. Just write or 
call.) 


IN CASE OF TROUBLE AND HINTS 


This section covers common misconceptions and explains 
normal operation more thoroughly. 

1.Impedance reads 50 ohms, yet the SWR is very high, or off 
scale. What’s wrong? 


Remember, SWR is only 1:1 for a resistive 50 ohms. Any 
reactance means a higher SWR. As an extreme example, a 
capacitor can have an impedance of 50 ohms, yet it can’t take 
power, and its SWR is infinity. 


2. The displayed values never seem to settle down on large- 
value readings, for example large Zor C. 


First be sure that the connection is not loose. It is normal for 
readings to change several times a second if the last digit (or 
even two) exceed the measurement tolerance. Simply use the 
average reading. The multiplexed display may also show 
occasional "ghost" segments, especially at large viewing 
angles. 


3.When | listen to the unit on my radio, it has a raspy tone. 


This is normal. The microprocessor is FM modulating the 
oscillator, and some of the coils are affected by 60 Hz AC. 
While it sounds strange, this has no effect on the accuracy of 
the unit, since the effective bandwidth of the oscillator is much 
narrower than your antenna, and the oscillator has little 
harmonic distortion, which is what counts. We didn’t design it 
as a VFO. 


4. | seem to get wrong readings when | measure........ Is 
something wrong with the meter? 


The short answer is probably no. In testing the meter we often 
came across readings that "couldn't be right." Yet, once we 
understood what the load was doing, the meter was always 
vindicated. It is easy to verify SWR and impedance with 
resistors. For example, connect a 150 ohm resistor with short 
leads and verify about 150 ohms and 3:1 SWR. You've now 
entered the "twilight zone" of RF measurements, where 1" 
wires can look like 20 ohm resistors, and the meter may be 
smarter than you are. Learn from it. 


Please note that we cannot give specific advice on your 
antenna problem, any more than your voltmeter 
manufacturer would help you fix a TV. We’re sorry, but 
any correspondence along these lines can’t be 
responded to. We hope you understand that this could turn 
into a full time job otherwise. If you do write, enclose a self- 
addressed stamped envelope (S.A.S.E.) for quicker response. 


pnievco Aloud t ‘ s1a4T 
anladt ahioage pnieyco Gic<c iwelledes teMo ynEMh os 
| 40r ni betel 


weird auth! eeenlg .) sel icods prittiey ortya 115 ereeoy ¥ 
(Or dood.2 eiw voy tl 
Hist of sai yiisinegqes 


hae “JeyierA WF erl io! asev 
vad vilpulseves taw -uoy oO] 


tue coy Sveet of ingw i not one 225i ig no yrigetpniidid- 


wrattiun to! eldsiievs eorornd \eaoly aver Cals oW) 
(Nas 


[0 SW ALA 
STUN OMA 2IBUQNT AO AZAD Mi 


ca 


otaDaln nommMon eevoa.joltoge aint 
Viriolorl @rom natmiege lamion 
ov anno 02 2bee' sonbbeddil.t 

Sprcmw 2 tenW .aisoe 


Piaiag c 1d) ft yine 2 AW? pedmeamer 

eieonxe erheiike 9G 2A AWo veici] & annem eONKRIGES) 
¥ 2 O Sanebeon nk evel iBo }whoage 

Yhotes.e AWS oh boris 2ewog 

\ , > %e 4 s at ra OYBIQE A "Ba 

5 emai slignaxs aprile) BUlSV. 

7) # AOS 9 ari @iue &t te 

: 

’ 1 =tarriii | epnsn 1 eoniday 
Nelo! ne basone (wi > 

" VIG 1A i ik g 3) ai OVS 
, } : Zong’ Jte S200 

284. i 

\ 
iT A Si ¢ 1 } YY 
M1 & 4 oO § Bi 8! 

cer if * $f A a wa OTe UGE 

E vy nes ‘ D iS 8.3 {fv 

ae : ei. Wile fir art 

& BF ert) tewoyien 

= UPON veh sinonrtai 

‘ecieee 

r; ~ * + 
rm? OBAW S0niIbs iw fon Oo) miese tA: 

a. . Siw On Oiw Dnirience 

: prVre c Rw? 5G 4 att 

fon 8o 7 ADiwGS PSHE BROS BiTrRS 

' elt ‘QAiod sw hbo! art? fertw badiaiedne 
ami bos AWe yinev of yase ai tl belesiiniv 

hora ee! moo Oat & fsnnoo .elqmexe 109 olsen 
Lor U6Y FWe 6 One amino Oc! hiods yihev Das anal 
. 2inemiiveases 47h lo “avios idoliwl si beweine 

; " sft bos .olewel mio OF sail doo Ass geviw 


ii ment (eel Loa VOY Nae heme 

f vbs ~wlioeqge evip lorinss &w teri? elon esauld 
pfomfiov wiey net stom yas .m eido1g gntheing 
lod yyiad a oW VT « XE boy Qien Dinew Tewiselingm 
aon) saan, gnéle vonabnogesiins yns 


nul Biues sift tert breeebry oy Sqor SW .of bobnogas rt 
ioe 6 sacione ,etThw ob voy TH epiwietife dol emir tat som 


arcones 1ak}uD to) (.5.2.4.2) eacleyne begmeia ‘beeasibos 


i solt F i 


_ u4 + | : 
(#5U) gnabver bre opeteoq 6¢ ante 252 otaigeadio ier 


oneihs eolanose aya) adja agate ngs 


‘ @ 0g89 , “A Ger 


besed ni deter aaa nba. 4 

his aha Teo pan diw'fieru art) ternided ot Delray bisod 
lame 09 Abypod laginnoe oF hege a vege taloage # ool 9 

" bBIDONNOS 818 chTREd. et 1h DEANS On Sham OB 
dane yar tactittess ertl roll Sheed wiatiised wit te rt 
bose winoah *f uleons “~- aipenrso ere wa 


YTAARFAW BAY 3v0 as 


TOT atosieh prinuiseiuneimn fey rye ube art & 
yinenow sii? ose topq eres lost mcg 
70 S2uds Giuzlm INStIOos zn goviuaer agensn 
Sif as Soong sericea jon 2 Tour aurtT AOWereptia NO aie 
stoeniele ert tania 4) Palo of 6180 pr zr 
na Jpeanos : - sickanooes od fon |liw , 
215UDO IgG WO jo su ant Shu yo Desuay yogi 1 Ge 

Lalign to Dewseiges yireew IG yrs 40 20H 


liw ew boheq vitevtew af) grid avenge SETHOO ; 

begi2eq au of batten 22 t) debuloni adel Ona age 
sbistun 812) gained f NG spelrog ule aves OP eee 
One sh Woy lo eisdow) ever! oW «caso oft 
ried Sestyiyg Woy tO Inemmins 8 sRonAé yignh® 1 
sinh yPAATiiw IwOY “ey NRO Sw oe #pe4on0 wld 
21, MMlO Wo AdSrie UO. How TL iw sokourd Am mo 
aint’ (.eun 4! oiT oolgaiings yne to saad ot eating S 
egal arin oven yRn UGY bie @ 2higr bnapel oisage « 
. ulhna OF Ohage moe 


WTMARRAW 4 TUO 


189, Wt ett Go Rnw ott ages Dlodde wat 
ebiqus 2g Sig ant, 


p2 wp ratto muranicn adit vol emelsong Ub te: re 
ha vol das 10 fin eel Qnineie eruay au thet Carag 
og aod ont wm 12 .ot doerk 5 riley tiny eel hia 
nls eaubhi ot yaw & , ia -dong ert! te acl joe 
ait .W eithe Qnoow BReGr evar a) pre beng 


gi ibeyacwy sveled aolesiong Hyey tag Fine 


asoMaR TAA a 


 éupaes VSI8F otbGF. naOierRA 
(Teat-a6e-B0S) 1160 cmt 


adres apna? 2 Be lg tet alla 


a 


t 


aA 


y Ly ey 


ort 1evo vated 
lis love’ Koike baw 
elBUbHD ort Is Yine 4 ‘ 


inate rai rf iw 


(Ae oe ‘eis 


| 

i a 

i LATE NOTES 
neh lese f otes were written after several months of production and reflect 


| user a erience and some points not covered above. 


MEASURING VERY SMALL Z 


Th e RFA has a "suckout" below 4 ohms due to diode drops and the A/D. 3 
ohms or less may read zero, or 1-2 ohms. However, accurate 

@asur ments are easily made by inserting a small resistor in series with 
he load. For example, insert a 10 ohm resistor in series, and a 2 ohm load 
| will read 12 ohms. Note that this only works with non-reactive Z , but this is 
@ case when measuring feedline loss, 1/2 wave etc. lines, coil Q, small 
sonant loops, or anything at its resonant frequency. We now 
re ommend a larger series resistor (about 50 ohms) for coil Q and 
her sharply resonant low-R measurements to minimize effects of 
Sf llega) Gistortion. 


MEASURING VERY SMALL L 


vat the last digit of L may exceed A/D accuracy, so this digit may skip 
eral values, or even "go backwards" for tiny L changes. This is normal. 


Ht iy 
Wis is} 


1 ING YAGI AND QUAD PARASITIC ELEMENTS 


r example, break the quad reflector wire and insert the RF1 where the 
e Ww. a broken. Then each the RF 1 frequency to find minimum 


ness WV dip, and peadoncy accuracy. You can “ana extremely accurate 
and q repeatable measurements as you proceed. 


ISE i Z FOR RESONANCE MEASUREMENTS 


Init salaid the minimum Z will indicate the resonant frequency. (This 
does not apply to the input of a tuner or matching network, however, just 
sl Par antennas. ) 

vail 


Ms rene BURNOUT 


lever leave the meter connected to ANY antenna while transmitting 
Ih power on a VERY CLOSE antenna. This might induce more 
‘than 2 watts into the RF1. Beware of very close antennas on Field 
Day, and never leave the RF1 on one element of a phased array or 
yagi/quad while transmitting on another element. (2M handhelds 
hal fore be no problem.) 

_|3. If you suspect your antenna may have built up a large static charge, 
\ ‘oraty discharge the static before connecting the RF1. 


ings) although not burn it out. If you live within a few miles of a 50 KW 
nh you may see high SWR, etc. if your antenna is large. (A series L/C 
is a epee solution. ) 


DETERMINING R + jx 
As discussed above, R can be determined by cancelling X with a 
series capacitor or inductor.But, R & X can also be calculated 
directly using SWR and Z measured by the RF1! The formula is: 


(16) R = (2500+Z*) (SWR) 
50 (SWR? + 1) 


where SWR is relative to 50 ohms,as in the RF1,and Ris in ohms. 


Then , X is determined by equation (15), above. The sign of X is 
easily determined by increasing the frequency slightly and 
watching Z. If Z decreases when the frequency increases, then 
X is negative (capacitive). If Z increases, X is positive (inductive. ) 
Use a small frequency change so that Z does not go through a 
maximum or minimum...the sign of X changes at a max. or min. Z. 
(Remember that a feedline can also change the sign of X.) 


We believe this simple method of determining the sign of X will 
work in all cases, but there could be a rare exception due to a 
rapid change in R_ with frequency...perhaps when R is very large. 
As a double check, you could connect a small (5 pF?) capacitor in 
parallel with the load. If Z increases, then X is positive. If it 
decreases, X is negative. Use the smallest C that shows a 
measurable Z change . 


Equation 16 is error-free, and your RF1 is the most accurate SWR 
and Z measuring device available unless you have a laboratory 
impedance bridge. However, a small error in SWR or Z can cause 
a large error in R. You can only depend on equation (16) when: 


a. SWR is greater than 1.2 but less than 6:1, 
"preferably less than 4:1, 
and 
b. The ratio of R/X is not too large or too small. This 
ratio should be between 0.2 and 5, or the 
impedance will be dominated by either R or X, 
and the other will be inaccurate. 


However, even outside these limits, equation 16 can give 
sufficiently accurate estimates for many purposes. Just use 
caution. ( This note was first included in RF1 instructions about 


~ Sept. 1994. If you know of owners with older instructions, please 


inform them of this new use for the versatile RF1 that they're 
probably not aware of.) 
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INSTRUCTIONS 


QF-4AAUDIO FILTER) PRICES 92-00 


Your new audio filter is the product of several 
years of development by the originator of comm- 
ercial active audio filters for shortwave 
communications (1972.) 


Each filter is thoroughly tested twice before 
shipment. Please read the instructions care- 
fully for best results, and save them for 
future reference. If you require adaptors or 
other parts not supplied, please obtain these 
locally as we do not stock them. 

A. INITIAL HOOKUP 


Plug the QF1-A into your receivers phone jack, or spea- 
ker output. Any impedance is O.K..Obtain an adaptor if 
size is not compatible.Connect any impedance phones or 
speaker to the rear-panel phone jack output. To avoid 
hum or distortion with "Hi-fi" headphones, use a series 
resistor about 47 ohms. (See "In case of trouble.") 


The filter input may also be connected to the revr 
speaker wires. Just be sure the input cable shield 
(connected to QF-1A chassis) is connected to the 

grounded speaker wire; otherwise there may be hum. 


Note: This is rare, but some Barlow-Wadley radios and 
CB sets require a load resistor across their speaker 

or phone output for a DC return . The filters high 
input impedance does not provide this. Try a resttor in 
the range of 10 to 100 ohms installed in the radio 
across the output being used. Otherwise the set may 
appear to be dead, as the output stage bias is wrong. 


B. FAMILIARIZATEON 


The filter selects or rejects certain frequency com- 
ponents of signals you tune in. This allows it to rej- 
ect undesired. signals, such as noise and interference, 
while passing the desired signal, so long as the noise 
and signal are not on the same frequency. This frequen- 
cy selection/ rejection is optimized with 5 controls: 


1. Auxiliary Notch Frequency 

A notch rejects a narrow band of frequencies, such 
as a whistle, or a code station. The aux. notch is 
present at all times. To effectively disable it, set 
it to either 80 or 11000 Hz. The aux. notch is very 
wide, for easiest tuning, and very deep. Its 135:1 
frequency range is by far the widest ever available 
for communications, and should cover any signal. 


2. Funotion Select Switch (PK,NOTCH, LP,HP) 
This switch, and the selectivity/frequency controls 
adjust the response of the main filter (all but the 
aux. notch.) PEAK (bandpass) passes a narrow band of 
frequencies, and rejects others-- just the opposite 
of NOTCH. LOWPASS passes low frequencies , while 
rejecting high frequencies (e.g. hiss.) HIGHPASS is 
the opposite of lowpass, it passes high frequencies, 
while rejecting low frequencies.An exception occurs 
at high selectivity, where LP and HP take on the some 
of the characteristics of peak. 


‘ 3. Selectivity Control 


In PEAK, this control determines the filter bandwidth. 
Peak bandwidth as narrow as 14 Hz (-3 dB) or 20 Hz . 

(-6 dB) is available at 300 Hz. The bandwidth gradually 
increases to 20 Hz at an 800 Hz. center frequency, and 
reaches a few hundred Hz at the highest frequency setting 


(2500 Hz). This bandwidth increase is deliberate and makes 
for easiest tuning.At min. sel., the filter is almost flat. 


In NOTCH and LOWPASS, the panel suggest the best settings. 
More selectivity rotation (clockwise) make the notch 
narrower, and shallower, hence harder to tune; in LOW- 
PASS and HIGHPASS, excessive .salectivity:rotation can 
lead to ringing at some frequencies. 


The ideal "theoretical" best selectivity for least 
peaking in LOWPASS and HIGHPASS occurs when the 
selectivity control is rotated about two-thirds | the 
frequency control, i.e., if the frequency control is 
rotated 50%, rotate the selectivity control about 30%. 
However, this "rule of thumb" should be broken under 
many conditions (See Tables 1 and 2. 


4.Frequency Control 


This tunes the main filter frequency from about 250 to 
2500 Hz., the entire usable communications range for 
voice, CW, and digital (RITY, SSTV, etc.) signals. 


CONTENTS 


A. Initial hookup 
B. Familiarization 
C. Useful adjustments 
D. In case of trouble 


E. Warranty & Returns 
F. If writing 
G. Alignment 


H. Late notes 


5. In/Out Switch ‘p< 
This turns off the AC power and bypasses the filter. 
There is an unavoidable click when thrown due to 
power supply charging or discharging. The filter 
draws less than 1/2 watt if left on accidentally. 


Note: Volume is adjusted with your receivers gain con- 
trol. Gain at high selectivity in PEAK (and LP) is high, 
and very little noise comes through; so keep receiver 
gain low under these conditions to avoid saturation of 
the QF-1A power amp (distortion) when the desired CW 
signal comes through! 


C. USEFUL ADJUSTMENTS 
See tables 1 and 2. 
D. IN CASE OF TROUBLE 


We carefully test all filters. Most problems occur when 
first used due to improper connection (read instructions 
again,) or misunderstanding of operation. The follow- 
ing are most common: : 


HIM OR DISTORTION WHEN !’'SING HEADPHONES: Hum 
generated in the QF-1A is normally barely 
audible with a speaker unless you place your 

ear within a few inches of the speaker. However, 
hum and distortion may be troublesome if you use 
4-8 ohm "hi-fi" headphones. which are much too 
sensitive. To cure this (and to improve "hi-fi" 
listening as well!) connect a 47 ohm resistor in 
series with this type of headphone. 


HUM WITH SPEAKER: Usually this comes from your 
receiver. The QF-1A loads the receiver output 

much less than a speaker or phones. Therefore, 

you may find that switching the filter "on" 

produces hum, although no hum is heard in the filter 
"off" (bypass) position. This may: simply be because 
the filter is not loading down the receiver as much. 
To see if the filter is really causing the hum, pull 
the filter input- jack out of your receiver (not the 
same as switching to bypass!), If the hum goes away, 
or is reduced to nothing, with the filter input jack 
lying on the table, then the hum is coming from the 
receiver, and being emphasized because of the light 
loading by the filter input. Several solutions are 
indicated: 1) Check for good contact between the 
filter input plug and receiver jack, 2) Especially 
if the receiver phone jack is on an auxiliary speaker, 
try connecting some hookup wire between the speaker 
case and the receiver/xcvr chassis, or between the 
filter chassis. 3) Try connecting a 10-to 47 ohm res- 
istor across the receiver phone jack or other output 
to load it down. 


PICKUP OF YO'R TRANSMITTED SIGNAL: This should be 
extremely rare with the QF-1A, as layout and RF 
bypass caps. are excellent, and show no sign of RF 
at 2 KW with the antenna 20 feet away and the cover 
off, in our tests. However, some shacks, especially 
using end-fed antennas in the shack , and/or extreme 
RF on the 115 VAC AC kine, may possibly interfere 
with any audio gear.Solutions in this case are: 1) 
Plug the filter into an outlet away from the 
transmitter 2) Move the filter physically.» a few 
feet away from the strong RF source; experiment. 

3) Try connecting pieces of hookup wire between 
various units in the shack to eliminate ground loops. 
e.g. xcvr/linear, linear/filter, spkr case/ filter, 
etc. until all possible. combinations have been tried. 
4) Use a good waterpipe ground to your rig 5) Try 

an L/C RFI AC line filter available at a local Radio 
Shack or CB store. 6) Read more in radio handbooks. 
The above measures are rarely necessary as the QF-1A 
has been designed for use in high-power transmitting 
stations. So, if you have a problem, you must solve 
it in your shack; and all shacks are different. 


BATTERY OPERATION DESIRED: Locate the rectifier diodes, 
Dl and D2 on the schematic. These are directly forward 
of the right transformer screw (as viewed from the 
front of the unit.) Connect +12 to +14 VDC to the 
right side of either diode (the side with the band on 
the diode). Connect the battery ground to the filter 
chassis ground. Note: Reversal of battery polarity, 
even for an instant, will burn out the filter-- not 
covered by warranty. 
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Table 1. USEFUL ADJUSTMENTS 


Your QF-1A can “imitate” the response of virtually any filter with fixed responses, at any price, and 
give an infinite number of other useful responses, as well! Truly, if the QF-1A can't pull the signal 
out, no other filter can either! However, the QF-1A flexibility means that even experienced operators 
will need some time to learn how to best use all the controls . The following table will aid you. 
IMPORTANT: Don't give up on a setting because it doesn't seem to help. Tomorrow, with different 
conditions, this setting may turn out to be just what's needed. 


CONDITION USEFUL ADJUSTMENTS (See note 1 for AUX. NOTCH setting) 


PEAK.Casually listen with 7 to 10 oclock selectivity, yielding a relatively "wide": 80 to 120 
Hz bandwidth. Adjust frequency for desired CW note. Gradually increase selectivity and touch- 
up frequency to match conditions. There is much confusion among hams about“ringing“of a CW 
filter, mainly caused by mfrs. of filters without the narrow ultimate selectivity of the 
QF-1A. Basically, here is the truth: ALL filters will produce audible ringing at bandwidths 
below 80-120 Hz,(and many poorly designed filters will ring even at wider bandwidths.) So 

the only way to eliminate ringing is to use wide bandwidth (low selectivity on the QF-1A.) 

On the other hand, a CW signal has a bandwidth less than 10-20 Hz., so a very narrow 

filter can pass the entire CW signal and greatly reduce interference-- but at the expense 

of ringing. The QF-1A gives you your choice (at considerable increase in manufacturing » 
complexity.) High selectivity will be found to be invaluable in very heavy QRM or pileups, 
allowing you to hear signals inaudible at wider bandwidths, but high selectivity is not 

as useful in thermal noise. Note that gain at the peak increases at high selectivity, while 
background noise is reduced. So keep receiver audio gain low at high selectivity to avoid 
blasting when the desired signal comes through the narrow “slot." 


LOWPASS. Produces an effect similar to peak at high selectivity. Ignore LP sel. panel 
markings for CW reception.If you listen to CW at a low note (more than 12 oclock freq. 
rotation), you may find that you prefer LOWPASS .But LP is wider, and gain varies more. 


LOWPASS. Adjust selectivity as on panel; rotate frequency for best compromise between re- 
jection of splatter and rejection of desired signal.Frequency rotations beyond 8-10 oclock 
rejects desired signal heavily, making it sound bassy. The idea is to find the best cutoff 
frequency, to maximize copy. If splatter completely covers the desired signal, or if two 
signals are on the same frequency, the situation is impossible, and no known method of 
signal processing will work. 


Desired 
CW 
Signal 


Voice PEAK: This position, at moderate selectivity of 7-9 oclock, and frequency adjusted for 
iene best copy, can sometimes clean up signals and give more "presence." 

M 

Sree rat HIGHPASS: Full frequency rotation (250 Hz) and 3-5 oclock selectivity, along with AUX. 
ence) NOTCH at 9 oclock, can give greater presence under some conditions. To reject “lows” or 

hum, set frequency as little as 11 oclock, with selectivity rotated about 2/3 of Frequency - 

Multiple Normally, AUX NOTCH is used. But the MAIN NOTCH is deeper (to 70 dB), and can be made 
Whistles narrower (at high selectivity). Use notch sel. shown on panel. The notch is not as deep 
or CW at high selectivity, so use minimum sel. rotation consistent with least rejection of 


desired signal. Notes To help find the notch frequency, momemtarily switch to PEAK at 
high sel., peak the whistle, then switch back to notch at moderate selectivity. Touchup 
the main frequency slightly since peak and notch may not track perfectly. For two 
whistles, or CW, or teletype QRM, use both main and Aux. notch. 


Weak CW An AC voltmeter, or scope, across the filter output is a big help in peaking weak CW. 
Strong A “flat" response is approximated with aux. notch at 11,000 and main filter as follows: fe 
renal PEAKt Freq= 12 oclocks Sel.=Min. LOWPASS: Freq.=2500 ; Sel.=Min. 

NOTCH: Freq.= 2500 3 Sel.=max. HP: Freq.= 250 3 Sel.= 2 oclock 


Note: Even with these settings the filter contains additional fixed rolloffs below 250 
Hz. and above 2500 Hz., so is not intended for "Hi-Fi" applications, only communications. 


For TTY, SSTV, etc. reject low frequencies using Highpass; sel. and freq. about 10-12 
oclock (experiment.) Or use notches to reject CW, etc. 
You will no doubt discover other settings for voice, CW, etc. not in this table, but useful 
under some conditions, or with your own ear preferences. There is a conceivable use for 

almost all of the infinite number of settings under some conditions, and with some signals. 


The QF-1A will produce some improvement due to narrower bandwidth, especially on CW, but 
nothing dramatic on voice. The only really good solutions are a good IF NOISE BLANKER in 

your receiver, or a beam antenna. Even IF blankers are generally ineffective except on Car 
ignition noise-- and may help a little on line noise. Audio NOISE LIMITERS (not to be 
confused with IF BLANKERS) can be built for the cost of two 5¢ diodes (see Radio Amateurs 

| Handbook), but we found them to cause distortion and be virtually worthless for noise, 

so they are not included, despite their negligible cost, 

NOTE 1. AUX. NOTCH SETTING. It's usually best to leave the Aux. Notch at 11,000 until the main filter is 
adjusted for best results. Set it at about 9 oclock for voice, where it rejects a wide band of hiss 

and high-freq. whistles.Set it to reject any loud whistle or CW at other’ frequencies. 


Table 2. CONDENSED VERSION OF TABLE 1. 
CONDITION FUNCTION SELECTIVITY MAIN FREQUENCY 


VOICE LOWPASS As on Panel 7 to 11 oclock 
SPLATTER 


VOICE PEAK 7-9 oclock For best clarity Pern 
VOICE 3-5 oclock/ 11 up| 250 Hz. / 11 up 


WHISTLE & TORE IOI 247 LUT nes ete |) ae wee (Use aux. notch to reject whitle) 
QRM , 


OTHER QRM 


TWO NOTCH As on panel To reject whistle (plus aux. notch.) 
WHISTLES 
SSIV,LtY HP 10-12 oclock Same as sel. (or use notches if whistles are problem) 


‘{E. WARRANTY AND RETURNS 

We back our products better than most companies-- 

not just 90 days, but one full year. Our Attorney 
insists we supply the following lengthy description: 
LIMITED ONE YEAR WARRANTY: Autek Research warrants 

to the original consumer purchaser that its products 
shall be free of defects in workmanship and materials 
for one year from date of purchase. 

WARRANTY LIMITATIONS: This limited warranty does not 
cover, and we are not responsible for, any product 
which has been modified by the owner, or any malfunc- 
tion or failure resulting from improper use,improper 
applied voltage, improper service or repair by the 
owner or his agent, or from abuse, neglect,accident, 
lightning damage, fire, use contrary to instructions, 
or other causes beyond the control of Autek Research. 
This warranty is made to the original consumer 
purchaser only, and is effective only upon presenta- 
tion of documented evidence of provable date of 
purchase. 

This warranty covers only Autek products,used for 
purposes as advertised. We are not responsible for 
incidental or consequential damages. Some states do 
not allow exclusion or limitation of incidental or 
consequential damages, so the above limitation or 
exclusion may not apply to you. This warranty gives 
you specific legal rights, and you may also have other 


rights which vary from state to state. 
TO OBTAIN SERVICE:FOLLOW 

CHECKLIST BELOW then mail 

to Autek Research, Box 302 

Odessa, Fla. 33556 


If purchased direct from Autek Research, our purchase rec- 
ords show your name, ordered by date. You MUST supply 


the purchase date within one week, to find your order, or 
preferably the cancelled check or other receipt copy. 


Our minimum repair charge out of warranty is $17.00) in 


USA. 


Enclose an additional $15 outside North America for 


shipping. This charge does not cover units heavily damaged 
i.e by lightning or mods, only random failures. 
CHECKLIST WHEN RETURNING A UNIT: 


J 1. Enclose definite proof of purchase date , as described 


V2. 


V3. 


Fe 


Sak 


above with ANY return, unless you simply wish repair 
out of warranty.In this case, enclose a check or MO 
for a minimum of $/7.00, as described above, plus $15 
outside North America. 

ANY RETURN not complying with the above instructions 
will waste time and is subject to an additional $3 
charge for correspondence, or return, COD, without 
any action taken. FOLLOW THE ABOVE INSTRUCTIONS. 
Enclose a detailed description of the problem and 
above checks, proof of purchase date, etc. INSIDE 
the package. Do not send separate correspondence 
explaining that you are returning the unit. Put 
everything INSIDE THE PACKAGE. 


Allow 1-3 weeks for any repair, plus up to 2 weeks 
two-way shipping in USA. Please don't write about 
the status of the repair before this time.(Only 1 
in 2000 packages are lost by shippers.) 


If writing: 

1. Most ask about things already covered in instruc- 
tions. Read again carefully. They represent vir- 
tually everything we know about characteristics, 
hookup, problems, etc.There is léttle else to tell. 

2. Always state your purchase date. 

3. Always give full details. Your rig, phones or 

speaker, exact hookup, and detailed symptoms. 

Most letters are much too vague. We want to help 

you, but have no idea of the condition of ynur 

rig, your ability to follow the instructions, or 
what you've tried, and no desire to carry on 
extensive correspondence. Include all details in 
the first letter. 

We will not comment on any modifications to the 

QF-1A, as inventive hams would make this a full- 

time job. 

Enclose a self-addressed stamped envelope for a 

much speedier reply; O.K. to fold envelope. 

Not necessary to write before returning a unit. 

Simply follow instructions ("E") carefully. 


> 


Nn WN 


Note: 


G. ALIGNMENT 


The circuit has two alignments. Neither should require 
adjustment unless disturbed, especially the Main filter 


Tracking alignment, which is quite non-critical. The Aux. 


Notch Depth alignment is more critical and sensitive. 


Keep the input signal low, to avoid saturation.A scope 
is recommended at the filter output for most accurate 

alignment, although an AC voltmeter, or even the ear, 

Can produce acceptable results. 


The alignment frequency of 800 Hz. produces best results 
over the entire filter range. However, if you desire best 


results at another frequency far removed from 800 Hz., 
i.e. 2000 Hz., it may be better to align the filter at 
the frequency of most interest. 


1. Aux. Notch Depth Alignments: Adjusted by the 10K trim- 


pot near the left side of the circuit board-- behind 
the aux. notch pot and slightly to the right. Feed 
in a signal at approx. 800 Hz. (not critical.) Your 


receivers calibrator beat note, or a signal generator 


may be used. 800 Hz is an average frequency for CW 
reception, and occurs at about 10 oclockirotation of 


the MAIN frequency. Turn the aux. notch frequency for 


minimum signal. Then adjust the trimpot for minimum 
signal. Now touch up the aux. notch freq. and repeat 
the trimpot adjustment for minimum signal. Continue 
adjusting until no further improvement is noted. , 


2. Main Filter Tracking Alignment:There are two complete 


filters in series in the main filter. These filters 
are adjusted to track by this alignment. The align- 
ment trimpot is directly behind the main (250-2500 Hz) 
frequency control on the right side of the board. 

Feed a signal at approx. 800 Hz. (not critical) into 
the filter. Select "peak" and rotate selectivity full 


(20 Hz setting.) Set the aux. notch at 11000. Peak the 


signal with the main freq. control. Then adjust the 


trimpot for max. response. Readjust the main freq. and 


trimpot for max. response. Repeat until no further 
improvement in response is noted. 


if needed during warranty. Our minimum $17.00 service 


charge applies to any return simply requiring alignment. 


H. Late notes 


If you wish the QF-1A to drive a speaker in “bypass” 
you must obviously connect the QF-1A input to a rig 
output which is capable of driving a speaker. (Some 
headphone outputs, but not all, can drive a speaker. ) 
When the filter is "on" virtually any high-level rig 
output can drive it. However, in "bypass" the rigs 
output is connected directly to the QF-1A output jack, 
so the rig must be capable of driving the speaker, if 
any, connected to the QF-1A output. 


The QF-1A has proved to be extremely reliable. Despite 
a 1 year warranty, we've had periods of up to 3 months 
where not a single unit has failed on return! However, 
we emphasize that MOST RETURNS have nothing wrong with 
them. Please be sure there is a problem before any 
return. 2 


RF pickup seems to have been virtually eliminated. 
However, approximately every 4 months, someone 
reports RFI. If pickup should occur, we emphasize 
again that there is nothing wrong with your unit, 
and any problem must be solved in your shack. (See 
"In case of trouble.”) Reports are that all owners 
have been successful, usually by eliminating ground 
loops, or using an AC line filter, in these rare 
stubborn cases. 


Alignment is the responsibility of the owner, even 
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INSTRUCTIONS 


QF-AAAUDIO FILTER: PRICE! $2-00 


Your new audio filter is the product of several 
years of development by the originator of comm- 
ercial active audio filters for shortwave 
communications (1972.) 


Each filter is thoroughly tested twice before 
shipment. Please read the instructions care- 
fully for best results, and save them for 
future reference. If you require adaptors or 
other parts not supplied, please obtain these 
locally as we do not stock them. 

A. INITIAL HOOKUP 


Plug the QF1-A into your receivers phone jack, or spea- 
ker output. Any impedance is O.K..Obtain an adaptor if 
size is not compatible.Connect any impedance phones or 
speaker to the rear-panel phone jack output. To avoid 
hum or distortion with "Hi-fi" headphones, use a series 
resistor about 47 ohms. (See "In case of trouble.") 


The filter input may also be connected to the revr 
speaker wires. Just be sure the input cable shield 
(connected to QF-1A chassis) is connected to the 

grounded speaker wire; otherwise there may be hum. 


Note: This is rare, but some Barlow-Wadley radios and 
CB sets require a load resistor across their speaker 

or phone output for a DC return . The filters high 
input impedance does not provide this. Try a resistor in 
the range of 10 to 100 ohms installed in the radio 
across the output being used. Otherwise the set may 
appear to be dead, as the output stage bias is wrong. 


B. FAMILIARIZAT EON 


The filter selects or rejects certain frequency com-~ 
ponents of signals you tune in. This allows it to rej- 
ect undesired signals, such as noise and interference, 
while passing the desired signal, so long as the noise 
and signal are not on the same frequency. This frequen- 
cy selection/ rejection is optimized with 5 controls: 


1. Auxiliary Notch Frequency 

A notch rejects a narrow band of frequencies, such 
as a whistle, or a code station. The aux. notch is 
present at all times. To effectively disable it, set 
it to either 80 or 11000 Hz. The aux. notch is very 
wide, for easiest tuning, and very deep. Its 135:1 
frequency range is by far the widest ever available 
for communications, and should cover any signal. 


2. Funotion Select Switch (PK,NOTCH, LP,HP) 
This switch, and the selectivity/frequency controls 
adjust the response of the main filter (all but the 
aux. notch.) PEAK (bandpass) passes a narrow band of 
frequencies, and rejects others-- just the opposite 
of NOTCH. LOWPASS passes low frequencies , while 
rejecting high frequencies (e.g. hiss.) HIGHPASS is 
the opposite of lowpass, it passes high frequencies, 
while rejecting low frequencies.An exception occurs 
at high selectivity, where LP and HP take on the some 
of the characteristics of peak. 


' 3. Selectivity Control 


In PEAK, this control determines the filter bandwidth. 
Peak bandwidth as narrow as 14 Hz (-3 dB) or 20 Hz 


(-6 dB) is available at 300 Hz. The bandwidth gradually 


increases to 20 Hz at an 800 Hz. center frequency, and 


reaches a few hundred Hz at the highest frequency setting 


CONTENTS 


A. Initial hookup E. Warranty & Returns 


B. Familiarizetion F. If writing 


G. Alignment 
H. Late notes 


C. Useful adjustments 
D. In case of trouble 


5. In/Out Switch + 
This turns off the AC power and bypasses the filter. 
There is an un.voidable click when thrown due to 
power supply charging or discharging. The filter 
draws less than 172 watt if left on accidentally. 


Note: Volume is adjusted with your receivers gain con- 
trol. Gain at high selectivity in PEAK (and LP) is high, 
and very little noise comes through; so keep receiver 
gain low under these conditions to avoid saturation of 
the QF-1A power amp (distortion) when the desired CW 
signal comes through! 


C. USEFUL ADJUSTMENTS 
See tables 1 and 2. 
D. IN CASE OF TROUBLE 


We carefully test all filters. Most problems occur when 
first used dve t~ improper connection (read instructions 
again,) or misunm :erstandimg of operation. The follow- 
ing are most comnon: 


HIM OR DISTORTION WHEN !'SING HEADPHONES: Hum 
generated in the QF-1A is normally barely 
audible with a speaker unless you place your 

ear within a few inches of the speaker. However, 
hum and distortion may be troublesome if you use 
4-8 ohm "hi-fi" headphones. which are much too 
sensitive. To cure this (and to improve "hi-fi" 
listening as well!) connect a 47 ohm resistor in 
series with this type of headphone. 


HUM WITH SPEAKER: Usually this comes from your 
receiver. The QF-1A laads the receiver output 

much less than a speaker or phones. Therefore, 

you may find that switching the filter "on" 

produces hum, a:-hough no hum is heard in the filter 
"off" (bypass) position. This may simply be because 
the filter is noc loading down the receiver as much. 
To see if the filtér“is*really.-causing, the .bum, pull 
the filter input- jack out of your receiver (not the 
same as switching to bypass!), If the hum goes away, 
or is reduced to nothing, with the filter input jack 
lying on the table, then the hum is coming from the 
receiver, and being emphasized because of the light 
loading by the filter input. Several solutions are 
indicated: 1) Check for good contact between the 
filter input plug and receiver jack, 2) Especially 
if the receiver phone jack is on an auxiliary speaker, 
try connecting some hookup wire between the speaker 
case and the receiver/xevr chassis, or between the 
filter chassis. 3) Try connecting a 10 to 47 ohm res- 
{stor across th» receiver phone jack or other output 
to load it dom. 


-PICKUP OF YO'R 'RANSMITTED SIGNAL: This should be 


extremely rare with the QF-1A, as layout and RF 
bypass caps. are excellent, and show no sign of RF 
at 2 KW with the antenna 20 feet away and the cover 
off, in our tests. However, some shacks, especially 
using end-fed antennas in the shack , and/or extreme 
RF on the 115 VAC AC line, may possibly interfere 
with any audio gear.Solutions in this case arc: 1) 
Plug the filter into an outlet away from the 
transmitter 2) Move the filter physically... a few 
feet away from the strong RF source; experiment. 

3) Try connecting pieces of hookup wire between 


(2500 Hz). This bandwidth increase is deliberate and makes 


for easiest tuning.At min. sel the filter is almost flat various units in the shack to eliminate ground loops. 
. e °9 ” 


e.g. xovr/linear, linear/filter, spkr case/ filter, 


In NOTCH and LOWPASS, the panel suggest the best settings. etc. until all possible. combinations have been tried. 


More selectivity rotation (clockwise) make the notch 
narrower, and shallower, hence harder to tune; in LOW- 
PASS and HIGHPASS, excessive. salectivity:rotation can 
lead to ringing at some frequencies. 


The ideal "theoretical" best selectivity for least 
peaking in LOWPASS and HIGHPASS occurs when the 
selectivity control is rotated about tiwvo-thirds | the 
frequency control, i.e., if the frequency control is 
rotated 50%, rotate the selectivity control about 30%. 
However, this “rule of thumb" should be broken under 
many conditions (See Tables 1 and 2. ) 


4.Frequency Control 


This tunes the main filter frequency from about 250 to 
2500 Hz., the entire usable communications range for 
voice, CW, and digital (RITY, SSTV, etc.) signals. 


4) Use a good waterpipe ground to your rig 5) Try 

an L/C RFI AC 1 ne filter available at a local Radio 
Shack or CB stee. 6) Read more in radio handbooks. 
The above measu7es are rarely necessary as the QF-1A 
has been designed for use in high-power transmitting 
stations. So, if you have a problem, you must solve 
it in your shack; and all shacks are different. 


BATTERY OPERATION DESIRED: Locate the rectifier diodes, 
D1 and D2 on the schematic. These are directly forward 
of the right transformer screw (as viewed from the 
front of the unit.) Connect +12 to +14 VDC to the 
right side of either diode (the side with the band on 
the diode). Connect the battery ground to the filter 
chassis ground. Notet Reversal of battery polarity, 
even for an instant, will burn out the filter-- not 
covered by warranty. 
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Table 1. USEFUL ADJUSTMENTS = 


Your QF-1A’ can “imitate" the response of virtually any filter with fixed responses, at any price, and 
give an infinite number of other useful responses, as well! Truly, if the QF-1A can't. pull the signal 
out, no other filter can either! However, the QF-1A flexibility means that even experienced operators 
will need some time to learn how to best use all the controls . The following table will aid you. 
IMPORTANT: Don't give up on a setting because it doesn't seem to help. Tomorrow, with different 
conditions, this setting may turn out to be just what's needed. 


CONDITION USEFUL ADJIISTMENTS (See note 1 for AUX. NOTCH setting) 


PEAK.Casually listen with 7 to 10 oclock selectivity, yielding a relatively "wide"!'80.to 120 
Hz bandwidth. Adjust frequency for desired CW note. Gradu. lly increase selectivity and touch- 
up frequency to match conditions. There is much confusion among hams about“ringing”“of a CW 
filter, mainly caused by mfrs. of filters without the nari‘ow ultimate selectivity of the 
QF-1A. Basically, here is the truth: ALL filters will produce audible ringing at bandwidths 
below 80-120 Hz,(and many poorly designed filters will ring even at wider bandwidths.) So 
the only way to eliminate ringing is to use wide bandwidth (low selectivity on the QF-1A.) 
On the other hand, a CW signal has a bandwidth less than 10-20 Hz., so a very narrow 

filter can pass the entire CW signal and greatly reduce interference-- but at the expense 

of ringing. The QF-1A gives you your choice (at considerable increase in manufacturing - 
complexity.) High selectivity will be found to be invaluable in very heavy QRM or pileups, 
allowing you to hear signals inaudible at wider bandwidths, but high selectivity is not 

as useful in thermal noise. Note that gain at the peak increases at high selectivity, while 
background noise is reduced. So keep receiver audio gain Law at high selectivity to avoid 
blasting when the desired signal comes through the narrow "slot." 


LOWPASS. Produces an effect similar to peak at high selectivity. Ignore LP sel. panel 
markings for CW reception.If you listen to CW at a low note (more than 12 oclock freq. 
rotation), you may find that you prefer LOWPASS .But LP *» wider, and gain varies more. 


LOWPASS. Adjust selectivity as on panel; rotate frequency for best compromise between  re- 
jection of splatter and rejection of desired signal.Frequency rotations beyond 8-10, oclock 
rejects desired signal heavily, making it sound bassy. The idea is to find the best cutoff 
frequency, to maximize copy. If splatter completely covers the desired signal, or if two 
signals are on the same frequency, the situation is impossible, and no known method of 
signal processing will work. 


Desired 


Splatter 


Voice PEAK: This position, at moderate selectivity of 7-9 octeck, and frequency adjusted for 
Signal best copy, can sometimes clean up signals and give more “osresence." 

RE Lee HIGHPASS: Full frequency rotation (250 Hz) and 3-5 oclock selectivity, along with AUX. 
ence) NOTCH at 9 oclock, can give greater presence under some conditions. To reject "lows" or 


© 


hum, set frequency as little as 11 oclock, with selectivity rotated about 2/3 of fre uence 


Multiple Normally, AUX NOTCH is used. But the MAIN NOTCH is deeper (to 70 dB), and can be made 
Whistles narrower (at high selectivity). Use notch sel. shown on panel. The notch is not as deep 
or CW at high selectivity, so use minimum sel. rotation consistent with least rejection of 


desired signal. Note: To help find the notch frequency, + .memtarily switch to PEAK at 
hignsel., peak the whistle, then” switch back to notch at moderate selectivity. Touchup 
the main frequency slightly since peak and notch may not track perfectly. For two 
whistles, or CW, or teletype QRM, use both main and Aux. notch. 


Weak CW An AC voltmeter, or scope, across the filter output is a big help in peaking weak CW. 
Strong A "flat" response is approximated with aux. notch at 11,000 and main filter as follows: 
Signal PEAK: Freq= 12 oclock: Sel.=Min. LOWPASS: Freq.=2500 ; Sel.=Min. 

NOTCH: Freq.= 2500 ; Sel.=max. HP: Freq.= 250 3; Sel.= 2 oclock 


Note: Even with these settings the filter contains additional fixed rolloffs below 250 
Hz. and above 2500 Hz., so is not intended for "Hi-Fi" applications, only communications. 


For TTY, SSTV, etc. reject low frequencies using Highpass; sel. and freq. about 10-12 
oclock (experiment.) Or use notches to reject CW, etc. 

You will no doubt discover other settings for voice, CW, etc. not in this table, but useful 
under some conditions, or with your own ear preferences. There is a conceivable use for 
almost all of the infinite number of settings under some conditions, and with some signals. 


The QF-1A will produce some improvement due to Narrower =andwidth, especially on CW, but 
nothing dramatic on voice. The only really good solutions are a good IF NOISE BLANKER in 
your receiver, or a beam antenna. Even IF blankers are generally ineffective except on Car 
ignition noise-- and may help a little on line noise. Audio NOISE LIMITERS (not to be 
confused with IF BLANKERS) can be built for the cost of two 5¢ diodes (see Radio Amateurs 
Handbook), but we found them to cause distortion and be virtually worthless for noise, 

so they are not included, despite their negligible cost, ( L 


NOTE 1. AUX. NOTCH SETTING. It's usually best to leave the Aux. Notch at 11,000 until the main filter is_ 
adjusted for best results. Set it at about 9 oclock for voice, where it \rejects a wide band of hiss 
and high-freq. whistles.Set it to reject any loud whistle or CW at other frequencies. 


Table 2. CONDENSED VERSION OF TABLE 1. 
SELECTIVITY MAIN FREQUENCY SCs, AR 
SPLATTER 


VOICE PEAK 7-9 oclock For best clarity ’ wat 2) 
VOICE 3-5 oclock / 11 up 250 Hzi / 17 1p 


-+----- (Use aux. notch to reject whitle) 

QRM Hite AASB hing PO, ARAN pee, | 
TWO NOTCH To reject whistie (plus aux. notch.) 

WHISTLES eet AST ok SN Oey 

HP Same as sel. (cr use notches if whistles are problem) 
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We back our products better than most companies-- 
not just 90 days, but one full year. Our Attorney 
insists we supply the following lengthy description: 
LIMITED ONE YEAR WARRANTY: Autek Research warrants 

to the original consumer purchaser that its products 
shall be free of defects in workmanship and materials 
for one year from date of purchase. 

WARRANTY LIMITATIONS: This limited warranty does not 
cover, and we are not responsible for, any product 
which has been modified by the owner, or any malfunc- 
tion or failure resulting from improper use,improper 
applied voltage, improper service or repair by the 
owner or his agent, or from abuse, neglect,accident, 
lightning damage, fire, use contrary to instructions, 
or other causes beyond the control of Autek Research. 
This warranty is made to the original consumer 
purchaser only, and is effective only upon presenta- 
tion of documented evidence of provable date of 
purchase. 

This warranty covers only Autek products,used for 
purposes as advertised. We are not responsible for 
incidental or consequential damages. Some states do 
not allow exclusion or limitation of incidental or 
consequential damages, so the above limitation or 
exclusion may not apply to you. This warranty gives 
you specific legal rights, and you may also have other 
rights which vary from state to state. 

TO OBTAIN SERVICE: FOLLOW 

CHECKLIST BELOW then mail | 

to Autek Research, Box 302 

Odessa, Ela. 33556 7 


If purchased direct from Autek Research, our purchase rec- 
ords show your name, ordered by date. You MUST supply 
the purchase date within one week, to find your order, or 
preferably the cancelled check or other receipt copy. 


Our minimum repair charge out of warranty is $17.00) in 
USA. Enclose an additional $15 outside North America for 
shipping. This charge does not cover units heavily damaged 
i.e by lightning or mods, only random failures. 

CHECKLIST WHEN RETURNING A UNIT: 


J1. Enclose definite proof of purchase date , as described 


above with ANY return, unless you simply wish repair 
out of warranty.In this case, enclose a check or MO 
for a minimum of $/7.00, as described above, plus $15 
outside North America. 

ANY RETURN not complying with the above instructions 
will waste time and is subject to an additional $3 
charge for correspondence, or return, COD, without 
any action taken. FOLLOW THE ABOVE INSTRUCTIONS. 
Enclose a detailed description of the problem and 
above checks, proof of purchase date, etc. INSIDE 
the package. Do not send separate correspondence 
explaining that you are returning the unit. Put 
everything INSIDE THE PACKAGE. 


/ 4. Allow 1-3 weeks for any repair, plus up to 2 weeks 
two-way shipping in USA. Please don’t write about 
the status of the repair before this time.(Only 1 
in 2000 packages are lost by shippers.) 


v 2s 


V3. 


Pe De writing: 


Vv 1. Most ask about things already covered in instruc- 
tions. Read again carefully. They represent vir- 
tually everything we know about characteristics, 


hookup, problems, etc.There is léttle else to tell. 


- Always state your purchase date. 

Always give full details. Your rig, phones or 
speaker, exact hookup, and detailed symptoms. 
Most letters are much too vague. We want to help 
you, but have no idea of the condition of yhnur 
rig, your ability to follow the instructions, or 
what you've tried, and no desire to carry on 
extensive correspondence. Include all details in 
the first letter. 

We will not comment on any modifications to the 
QF-1A, as inventive hams would make this a full- 
time job. 

Enclose a self-addressed stamped envelope for a 
much speedier reply; O.K. to fold envelope. 

Not necessary to write before returning a unit. 
Simply follow instructions ("E") carefully. 


So 
Wn 
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2. Main Filter Tracking Alignment:There are two complete 


Note: Alignment is the responsibility of the owner, even 
if needed during warranty. Our minimum $17.00 service 
charge applies to any return simply requiring alignment. 


ALIGNMENT 


The circuit has two alignments. Neither should require 


adjustment unless disturbed, especially the Main filter 


Tracking alignment, which is quite non-critical. The Aux. 
Notch Depth alignment is more critical and sensitive. 


Keep the input signal low, to avoid saturation.A scope 


is recommended at che filter output for most accurate 
alignment, althouzh an AC voltmeter, or even the ear, 
can produce acceptable results. 


The alignment frequency of 800 Hz. produces best results 
over the entire filter range. However, if you desire best 


results at another frequency far removed from 800 Hz., 
i.e. 2000 Hz., it may be better to align the filter at 
the frequency of most interest. 


1. Aux. Notch Depth Alignment: Adjusted by the 10K trim- 


pot near the let side of the circuit board-- behind 
the aux. notch vot and slightly to the right. Feed 
in a signal at approx. 800 Hz. (not critical.) Your 


receivers calibrator beat note, or a signal generator 


may be used. 800 Hz is an average frequency for CW 
reception, and occurs at about 10 oclockrotation of 


the MAIN frequency. Turn the aux. notch frequency for 


minimum signal, Then adjust the trimpot for minimum 
signal. Now touch up the aux. notch freq. and repeat 
the trimpot adjustment for minimum signal. Continue 
adjusting until no further improvement is noted. 


> 


filters in series in the main filter. These filters 
are adjusted to track by this alignment. The align- 


ment trimpot is directly behind the main (250-2500 Hz) 


frequency contre’. on the right side of the board. 
Feed a signai at approx. 800 Hz. (not critical) into 
the filter. Sele:t "peak" and rotate selectivity full 


(20 Hz setting.) Set the aux. notch at 11000. Peak the 


signal with the main freq. control. Then adjust the 


trimpot for max. response. Readjust the main freq. and 


trimpot for max. response. Repeat until no further 
improvement in response is noted. 


H. Late notes 


If you wish the @--1A to drive-a speaker in "bypass" 
you must obviously connect the QF-1A input to a rig 
output which is capable of driving a speaker. (Some 
headphone outputs, but not all, can drive a speaker.) 
When the filter is “on" virtually any high-level rig 
output can drive it. However, in "bypass" the rigs 
output is connected directly to the QF-1A output jack, 
so the rig must be capable of driving the speaker, if 
any, connected to the QF-1A output. 


The QF-1A has proved to be extremely reliable. Despite 
a 1 year warranty, we've had periods of up to 3 months 
where not a single unit has failed on return! However, 
we emphasize that MOST RETURNS have nothing wrong with 
them. Please be sure there is a problem before any 
return. 


RF pickup seems ‘\ have been virtually eliminated. 
However, approxi: ately every 4 months, someone 
reports RFI. If fickup should occur, we emphasize 
again that there is nothing wrong with your unit, 
and any problem must be solved in your shack. (See 
"In case of trouble.") Reports are that all owners 
have been successful, usually by eliminating ground 
loops, or using an AC line filter, in these rare 
stubborn cases, 
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